O

T
Y o
A

Department of Energy
Oak Ridge Operations
Weldon Spring Site
Remedial Action Project Office
Route 2, Highway 94 South
St. Charles, Misscur 63303

August 7, 1987

ADDRESSEES

HYDROGEOLOGICAL CHARACTERIZATION REPORT

Enclosed are copies of the final report for the
Hydrogeological Characterization Report for Weldon Spring
Chemical Plant, Weldon Spring, Missouri.

Please distribute as appropriate’th:oughout your agency.

Sincerely,

R. R. Nelson

Project Manager

Weldon Spring Site
CE-541:Lawver Remedial Action Project

Enclosures




~”k DOE/OR/20722-137
.

Formerly Utilized Sites Remedial Action Program (FUSRAP)

Contract No. DE-AC05-810R20722

. HYDROGEOLOGICAL

CHARACTERIZATION REPORT FOR

_ WELDON SPRING CHEMICAL PLANT

Weldon Spring, Missouri
®

b | July 1987

: ; | | o | Bechtel ﬂational, inc.




3

DOE/OR/20722-137

BEYDROGEOLOGICAL CHARACTERIZATION REPORT

FOR THE WELDON SPRING CHEMICAL PLANT

JULY 1887

Prepared for

UNITED STATES DEPARTMENT OF ENERGY
OAK RIDGE OPERATIONS OFFICE

Under Contract No. DE-AC05-810R20722

By

Bechtel National, Inc.

Oak Ridge, Tennessee

Bechtel Job No. 14501







oy

TABLE OF CONTENTS

ACronyms
Abbreviations
1.0 Introduction

2.0 Purpose and Scope
2.1 Purpose
“2.2 'Scope

3.0 Previous Site Investigations

¢.0 Regional Geology
4,1 Stratigraphy
4.1.1 Consolidated Materials
4.1.2 Unconsolidated Materials
4,2 Structural Geology
4.3 Seismicity

5.0 Regional Hydrogeology
5.1 Aquifers
5.2 Groundwater Movement
5.3 Groundwater Quality
5.4 Groundwater Usage

6.0 Site Topography and Surface Drainage
7.0 Site Geology
7.1 Bedrock Geology

7.2 Overburden Geology
7.3 Overburden Characteristics

ii

page
vi

vii

22

24
25
26
28




8.0 Site
8.1
- 8.2

8.3

8.4
9.0 Findi

9.1

9.2
References
Appendix 2
Appendix B

appendix C

Appendix D

Appendix E

Appendix F

Appendix G

Hydrogeology

Aquifers

Monitoring Well Installations
Groundwater Movement

8.3.1 Groundwater Flow Direction
8.3.2 Hydraulic Gradient

8.3.3 Groundwater Velocity
Hydrogeochemistry

ngs

Groundwater Monitoring System
Waste Containment Design

Boring Logs

Trench Logs

Seismic Refraction Survey Report

Soil Testing Data

Electromagnetic Terrain Conductivity Survey
of the Weldon Spring Chemical Plant Grounds

Well Construction Data

Hydrogeochemical Data

i1i

Page

68
68
69
70
71
71
72
72

92
92
-92

94

c-1

D-1




Figure

LIST OF FIGURES

Title

1-1
1-2

4-1

Location of Weldon Spring Chemical Plant

Weldon Spring Chemical Plant and Raffinate
Pits (Major Buildings and Features)

Generalized Stratigraphic Column of the
Weldon Spring Area

Regional Seismicity Within 200 Mi of the Site
475-Yr Peak Dynamic Surface Accelerations

Potentiometric Surface in the Shallow
Bedrock -Aguifer

Site Topography and Drainage
Exploration Location Plan

Geologic Cross Sections A-A and B-B
Geologic Cross Sections C-C and D-D
Geologic Cross Section E-E

Bedrock Topogréphy Map

Isopach of Overburden

Isopach of Basal Till Unit

Isopach of Clay Till Unit

Isopach of Ferrelview Formation
Groundwater Contours, July-August 1986
Groundwater Contours, November 1986
Piper Trilinear Diagram

Location Map (Plate 1)

Seismic Profiles A and B (Plate 2)

Terrain Conductivity Contour Map
Showing Areal Limits of the Survey

iv

Page

13
14
15

21
23
31
32
33
34
35
36
37
38
39
77
78
79
Cc-15

c-16




LIST OF TABLES

Table  Title Page
7—} Boring Summary 40
7-2 Trench Summary | 42
7-3 Soil Testing Summary 43
8-1 Permeability Test Data - 80
8-2 Monitoring Well Summary éé
8-3 Groundwater Elevations 86
8-4 Hyd;ogeochemical Data 87




ACRONYMS

AEC - Atomic Energy Commission
BNI Bechtel National, Inc.
BQL Below Method Quantitation Limit
CEP Controls for Environmental Pollution, Inc.
CHDP Constant Head Double Packer Pressure Test
CHSP Constant Head Single Packer Pressure Test
DA Department of the Army
DOE Department of Energy
EM Electromagnetic Terrain Conductivity (survey)
FH Falling Bead Test

. FUSEAP .  Formerly Utilized Sites Remedial Action Prograr
GMW Groundwater Monitoring Well
M-K Morrison-Knudeson
MODNR Missouri Department of Natural Resources
ORP Oxidation Reduction Potential (REDOX)
SFMP Ssurplus Facilities Management Progran
TMA Thermo Analytical
TNT Trinitrotoluene
USGS United States Geological Survey
WSCP Weldon Spring Chemical Plant
WSSRAP Weldon Spring Site Remedial Action Project
WSOWw Weldon Spring Ordnance WVWorks

vi




em
cm
cmp

cm/s
Fm
ft
ft
ft

gal

gpn .
in.

1b
1b/ft>
1/s
L/T

ml
mmhos/m
mv

pCi/g
pCi/l
pCi/m?/s
pCi/m3
pCi/ml
ppb

psi

ABBREVIATIONS

centimeter

square centimeter
corrugated metal pipe
centimeter per second
Formation

foot ‘

square foot

cubic foot

grams; gravity

gallon

gallons per minute

inch

liter

pound

pounds per cubic foot
liters per secong

ratio of length to time
meter

square meter

cubic meter
milliequivalents
million gallons per day
milligrams per liter
mile

milliliter

millimhos per meter
millivolts

picocuries per gram
picocuries per liter
picocuries per sguare meter per second
picocuries per cubic meter
picocuries per milliliter
parts per billion

pounds per square inch

vii




psig
PVC

ya
yr

ABBREVIATIONS
(continued)

pounds per sguare inch-gauge
polyvinylchloride

second

cubic yards

year

viii







1.0 INTRODUCTION

The Weldon Spring Chemical Plant (WSCP) is located in St. Charles
County, Missouri, approximately 20 mi west of St. Louis, Missouri.
Figure 1-1 presents the general location of the site and_its
relationship to major geographical features and population centers.
A detailed plan of the WSCP's major buildings and features,
including the raffinate pits, is provided in Figure 1-2.

In 1941, the U.S. Department of the Army (DA) acquired the site and
surrounding areas for construction of the Weldon Spring Ordnance
Works (WSOW). The WSOW operated from 1941 through 1944 and was
engaged in the manufacture of trinitrotoluene (TNT) and related
compounds. Ih:l946} the WSOW was declared surplus land, and parcels
were transferred to various federal, state, and local agencies or

sold to private concerns.

In 1956, the Atomic Energy Commission (AEC) écquired approximately
220 acres of the original WSOW from the DA for use as a uranium feed
materials plant. The plant was operated as an integrated facility
for the conversion of uranium ore concentrates and recycled scrap to
pure uranium trioxide, intermediate compounds, and uranium metal. A
relatively small amount of thorium was also processed. The feed
materials plant ceased operations in 1966. During the plant
operating period, four pits were excavated for storage of raffinates
from the plant. Following the shutdown of the feed materials plant
in 1966, the AEC returned the facility to the DA in 1967 for planned
use as a defoliant production plant [to be known as the Weldon
Spring Chemical Plant (WSCP)]. The DA started removing eguipment
and decontaminating the buildings in 1968. The defoliant project
was cancelled in 1969 before any herbicide was produced. The DA
retained the responsibility for the land and the facilities at the
WSCP, but the tract encompassing the raffinate pits was transferred
back to the AEC. '




In November 1984, the Department of Energy (DOE) was directed by the
Office of Management and Budget to assume responsibility for the
WSCP from the DA. This transfer of responsibility occurred on
October 1, 1985. The chemical plant was transferred from the DA to
DOE- for administration under its Formerly Utilized Sites Remedial
Action Program (FUSRAP)/Surplus Facilities Management Program (SFMP)
with caretaker support supplied by Bechtel National, Inc. (BNI). 1In
1986, the site (chemical plant and raffinate pits) became a separate
remedial action project known as the Weldon Spring Site Remedial
Action Project (WSSRAP) under a DOE contract with the M-K Ferguson
Company.

. This hydrogeological investigation is aimed at providing information
for the siting of a disposal facility on the 220-acre site. The
hydrogeological characterization plans and field work were completed
by BNI during the spring, summer, and fall of 1986 under the
FUSRAP/SFMP prior to the 1986 transition to the WSSRAP.




V3iHV AHHVYNO

P13l II3M
Auno) sepeyd 1§ A‘

ybnojs
ebesQ swwa4 — \.‘*

( S

Sw313d 1S @®N011v4.0

LINV1d TVOIW3HD ONIHdS NOGTIM 40 NOILYO01 Lt 3HNDId

¥ae81) ebesQ
\ owwey

%eas) ebesQ

swwe4 eI

V34V LNV1d
TVIINIHD

“ONIEdS NOGTEIM

.w._J.>N.—2w;



P TN o — s—na— [—

b

—-

RAFFINATE PT 4

RAFFINATE PIT 2

e | maer 1

Py

&

AREA NO

101

102

w3
108

108
20
202
30
ac2
401
403
404

405 A

406
407
408
408
410

412

413

4

416
417

a8
427
428
429
434
437
438

FIGURE 1-2 WELDON SPRING CHEMICAL PLANT AND RAFFINATE PITS
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2.0 PURPOSE AND SCOPE

2.1 PURPOSE

A h¥ydrogeological characterization study was performed at the WSCP
to meet two objectives:

0o Provide a groundwater monitoring system to determine if
contaminants from the site have degraded groundwater quality.

0 Evaluate the site geology and hydrogeology for utilization of
the site as a waste disposal facility.

2.2 SCOPE

The site investigation included geophysical surveys, trenching,
borehole drilling and sampling, installing groundwater monitoring
wells, laboratory soil property analyses, and groundwater sampling

and chemical analyses,
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3.0 PREVIOUS SITE INVESTIGATIONS

Site-specific geological and hydrogeological studies have been
performed. These investigations include those by Fishel and
Williams (1944), Roberts (1951), Lutzen (1967), Moylan and Elser
(1967), the DA (1976), Lomenick (1982), Dean [1978, 1984 (two
studies), and 1985), Berkeley Geosciences Associates (1984), and BNI
(1984).

Fishel and Williams (Ref. 1) performed the first hydrogeological
investigation of record, involving contamination of groundwater and
surface waters by ligquid wastes from the WSOW. This investigation
concentrated on the migration of acid wash water and red water from
the plant. The report concluded that the majority of the
groundwater contamination resulted from surface runoff subseguently
recharging bedrock and alluvial aquifers along Dardenne Creek.
Roberts (Ref. 2) examined the site hydrogeological conditions prior
to construction of the WSCP, for the AEC. This report focused
primarily on providing baseline hydrogeological data and did not
deal specifically with contaminant migration potential.

Lutzen (Ref. 3) evaluated seepage conditions at the raffinate pits
and concluded that the low permeability of the soils would preclude
any groundwater contamination by seepage from the pits. Moylan ané
Elser (Ref. 4) also evaluated the raffinate pits; although they
found no evidence of seepage, they recommended installation of
groundwater monitoring wells in the uppermost bedrock unit to allow

early detection of groundwater contamination.

The DA (Ref. 5) evaluated hydrogeological conditions at the WSCP in
its site assessment and concluded that vertical migration of
contaminants would be minimal due to the low permeability of the
soil. Dean (Ref. 6) pointed out that the DA data indicate the
presence of a paleosink on the chemical plant site. He contended
that this sink may act as conduit for contaminant migration to the
groundwater system. He recommended that additional investigations
be performed to evaluate potential contaminant migration pathways.
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Lomenick (Ref. 7) evaluated the hydrogeological data for the
raffinate pits area and indicated that no detectable guantities of
radionuclides had migrated from the pit area, but he recommended
additional borings and groundwater sampling to verify this
conclusion. The Berkeley Geosciences investigation at the
raffinate pits (Ref. 8) included the installation of sevén
groundwater monitoring wells placed to the top of bedrock. This
study concluded that water in the raffinate pits is probably perched
above the regional groundwater system and recommended that
additional boreholes be drilled beneath the pits to allow evaluation

of vertical seepage from the pits.

Dean (Refs. 9 - 11) performed dye tracing studies in the chemical
plant area to determlne the relationship between surface water and
groundwater. The most significant finding of this investigation was
that the drainageway from the plant ash pond was connected via the
subsurface to the Burgermeister Spring area, a straight line

subsurface flow distance of approximately 6,500 f¢t.

BNI (Ref. 12) performed a detailed geological investigation of the
raffinate pits area. This investigation included geophysical
surveys, trenching, drilling and sampling boreholes, installation of
groundwater monitoring wells, and installation of piezometers. The
finding of this investigation was that the raffinate pits site is
suitable for long-term storage of residual radioactive materials.
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4.0 REGIONAL GEOLOGY
Elements of regional geology applicable to the geological
characterization of the site are stratigraphy, structural geology,

and-seismology.

4.1 STRATIGRAPHY

4.1.1 Consolidated Materials

Figure 4-1 presents a generalized description of geological
formations in the Weldon Spring area.

The oldest formations of interest are the Ordovician age Champlanian
series. This series includes the St. Peter Sandstone, the Joachim
Dolomite, the Plattin Limestone, the Decorah Formation, and the
Kimmswick Limestone. The St. Peter Sandstone is composed of fine-
to medium-grained, massive-bedded, quartzose sandstone. Overlying
the St. Peter Sandstone is the Joachim Dolomite, which is a thin- to
thick-bedded dolomite which grades into a siltstone (Ref. 13). The
Plattin Limestone overlies the Joachim andé is a thin- to
thick-bedded, microcrystalline to fine-grained limestone. Overlying
the Plattin is the Decorah Formation, which is a thin-bedded
argillaceous limestone with intercalcated calcareous shales. A thin
bed of metabentonite separates the Plattin and Decorah Formations.
The Kimmswick Limestone unconformably overlies the Decorah and is
composed of thick-bedded, high-purity limestone with local

concentrations of chert (Ref. 14).

Overlying the Kimmswick is the Ordovician age, Cincinnatian series
Maguoketa Shale. This unit pinches out northeast of Weldon Spring
(Ref. 13) and is probably not present beneath the site.

South and west of Weldon Spring, the Kimmswick Limestone is
unconformably overlain by the Upper Devonian age sulfur Spring
Group. This group is fepresented by the Bushberg Sandstone member
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in the Weldon Spring area. The Bushberg Sandstone is a fine- to
medium-grained quartzose sandstone with variable carbonate content
(Ref. 14).

Uncenformably overlying the Bushberg is the Early Mississippian age,
Kinderhookian series Chouteau Formation. This formation is a
thin-bedded limestone which contains a few shale partings and
localized guantities of argillaceous material and chert (Ref. 14).

The Chouteau Formation is conformably overlain by the Mississippian
age, Osagean series which includes the Fern Glen Limestone and the
Burlington and Keokuk Limestones. The Fern Glen Limestone is a
thin- to thick-bedded, crystalline to argillaceous limestone. Chert
is common in this foimation with occasional calcareous shale
interbeds also occurring. The Burlington and Keokuk Formations are
similar lithologically and have been grouped together by most
investigators. These formations will hereinafter be referred to as
the Burlington/Keokuk Formation. This formation is composed of
limestone with abundant bedded and nodular chert. The limestone is
very thin- to thick-bedded and crystalline, with grain sizes ranging

from very fine to very coarse (Ref. 14).

Overlying the Osagean series are the Mississippian age,'Meramecian
series limestones which include the Warsaw Formation, the Salem
Limestone, and the St. Louis Limestone. These units represent the
stratigraphically youngest consolidated rocks in the Weldon Spring
area. These units have been locally eroded away southwest of Weldon
Spring (Ref. 13).

4.1.2 Unconsolidated Materials

Unconsolidated materials in the Weldon Spring area can be subdivided
into five units:

o Alluvial deposits
o Aeolian deposits (loess)
o Ferrelview Formation




o

o Glacial till
0 Residuum

Alluvial deposits are primarily found in the Missouri and
Mississippi River valleys and along major tributaries to these
rivers. These deposits are typically composed of silt and clay of
the Holocene epoch, underlain by sand and gravel of both the
Holocene and Pleistocene epochs (Ref. 1). Thicknesses of the
alluvial deposits range from a few feet to in excess of 100 ft along
the Missouri River (Ref. 15).

Aeolian deposits are primarily loess (wind-deposited silt and clay)
which was deposited during the Wisconsinan stage of the Pleistocene
epoch. The loess deposits range from a slightly clayey silt to a
silt and clay (approximately 50 percent of each). These deposits
range from less than 5 ft to approximately 20 ft in thickness. The
areal distribution of these deposits is typically limited to bluff
tops and crests of divides (Ref. 1€).

The Ferrelview Formation is a Pleistocene deposit composed of clayey
silt. The preferred theory concerning the depositional environment
for this unit is accumulation on a poorly drained till-plain
surface. This unit is reported to range in thickness from B to

10 ft (Ref. 17). Since the Ferrelview Formation is related to the
underlying glacial till, the distribution of the Ferrelview 1is also
controlled by the areal distribution of the till.

Glacial till deposited during the Kansan stage of the Pleistocene
epoch is present in the Weldon Spring area. The till is composed of
clay, silt, sand, gravel, and cobble-sized particles. The glacial
till has been subdivided into a clay till unit and a basal till unit
based upon sand percentage and petrologic composition of the

gravel /cobble fraction. The clay till unit is composed of clay with
some sand, silt, and gravel. The gravel fraction is composed of
guartz, chert, and igneous and metamorphic rocks. The presence of
igneous and metamorphic rocks suggests a distal provenance for this
till. The basal till unit is composed of chert cobbles in a sandy,

10
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clayey silt matrix. The gravel and cobble fractions of this unit
are almost entirely chert. The abundance of chert suggests a
proximal provenance for this till. The areal distribution of
glacial till in the Weldon Spring area varies and depends on the
bedrock surface topography and the extent of glaciation in the

area. Thickness of the glacial till varies from 0 (in areas of rock
outcrop) to approximately 45 ft (Ref. 12).

The residuum is material resulting from in situ weathering of
bedrock. Much of the Weldon Spring area is underlain by
Mississippian age limestones. The residuum developed on these rocks
is typically reddish-brown gravelly clay. The composition and
percentage of the gravel fraction varies with the rock unit on which
the residuum is déveloped. The residuum thickness varies from less
than 4 ft up to 20 ft (Ref. 16).

4.2 STRUCTURAL GEOLOCY

The rocks in the Weldon Spring area have a regional strike of N60°W
with a regional dip of approximately 1/2° to the northeast. The
regional dip is a result of flexure from the Ozark dome (Ref. 14).
Several small flexures have been noted in the Weldon Spring area;
the nearest to the site is the Eureka/House Springs anticline. This
flexure is located approximately 4 mi southwest of the site and
trends northwest-southeast (Ref. 13).

Roberts (Ref. 2) identified two major joint sets in the Weldon
Spring area: one set trending between N30°E and N72°E and a second
set trending between N30°W and N65°W. Krummel (Ref. 14) indicates
that the joint planes are vertical or nearly vertical.

All of the investigations in the Weldon Spring area have indicated
that no faulting is evident in the exposed bedrock units.

11
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4,3 SEISMICITY

The site se;smicity and design earthquake considerations for the
Weldon Spring area were previously evaluated by BNI (Ref. 18). The
following paragraphs and figures summarize the results of the
evaluation.

The Weldon Spring area lies within the tectonically inactive Central
Stable Region near its boundary with the Mississippi Embayment. The
Mississippi Embayment contains tectonically active areas with -
several fault zones present, including the New Madrid seismic zone.
Figure 4-2, based on data from the National Geophysical and
Solar-Terrestrial Data Center (Ref. 19), is a plot of regional
seismicity within 200 mi of Weldon Spring. The New Madrid seismnmic
zone is clearly defined by the seismic activity cluster located

along the southeastern tip of Missouri.

Probabilities of peak dynamic accelerations and intensities have
been evaluated for the Missouri area by Algermissen and Perkins
(Ref. 20). They calculated accelerations with a 10 percent
expectation during a 50-yr period (approximately eguivalent to
475-yr accelerations). The results of their calculations are shown
on Figure 4-3. 1Interpolation between cohtours indicates that the
Weldon Spring area would have a gravitational acceleration of
approximately 0.07 g at this probability level.

In addition to peak dynamic acceleration, estimates of maximum site
intensity and body wave magnitudes were made. Estimates of maximum
potential intensity range from VII to VIII on the modified Mercalli
intensity scale. These values imply body wave magnitudes of about
5.3 to 5.8.

12
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6.0 SITE TOPOGRAPHY AND SURFACE DRAINAGE

The WSCP is_located along the axis of the drainage divide between
the Missouri and Mississippi River basins [Figure 6-1 (Ref. 24)].
The.main plant area is essentially flat with a surface elevation of
approximately 660 ft above mean sea level. Four topographic
features dominate the chemical plant area. First, the man-made
dikes for the raffinate pits extend up to 20 ft above the
surrounding ground surface. The second and third features are the
topographic depression in which the plant ash pond was constructed
and the man-made dike at the northwest end of the ash pond. The
fourth feature is a slope to the north along the northern margin of
the chemical plant. This slope has been artificially exaggerated in
the area of tﬁe steaﬁ plant to provide a level coal storage area ané
a depressed settling basin for the coal storage area runoff.

Surface water drainage from the site is controlled by the drainage
divide mentioned previously. The southeastern portion of the
chemical plant drains toward the Missouri River and the remainder of
the site, including the raffinate pits and ash pond areas, drain
toward the Mississippi River. Three major drainageways are present
at the site. One drainageway receives runoff from the northeastern
portion of the site and includes the settling basin known as the
frog pond. This drainage enters Lake 36 in the Busch Wildlife Area
and eventually enters the Mississippi River. A second drainageway
receives runoff from the ash pond and raffinate pits area. This
drainage enters Lake 35 in the Busch Wildlife Area and eventually
enters the Mississippi River. The third drainageway, which was the
sewage outfall for the plant, is located southeast of the plant.
This drainage eventually enters the Missouri River.
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7.0 SITE GEOLOGY

The investigation of the site geology included performing a seismic
refraction survey, drilling 34 boreholes, and excavating and
backfilling five trenches. The locations of the investigatory data
acquisition points are shown on Figure 7-1. Summaries of
information collected from the borings and trenches are presented on
Tables 7-1 and 7-2, respectively. Boring logs and trench logs are
presented in Appendices A and B, respectively.

Borings were advanced through the overburden using hollow stem
augers and were sampled using either a split-spoon sampler or a
Shelby tube sampler. Rock core samples were obtained using an NQ or
NXB {(3-in. diaﬁetér) wire-line coring apparatus. Trenches were
excavated with a John Deere 410B backhoe and shored with hydraulic
shoring prior to entry for wall mapping. All drilling and trenching
activities were monitored and documented by BNI geologists. All
borings not completed as groundwater monitoring wells were
backfilled with cement/bentonite grout to the ground surface.
Trenches were backfilled with radiologically "clean" excavation
spoils, which were compacted in average 1ifts of 1 to 2 ft by using
the backhoe bucket. The trenches were backfilled with the "clean®
materials to ensure that water infiltrating through these materials
would be of higher quality than water infiltrating through adjacent

ground.

Results of this investigation were integrated with the results of
the previous BNI investigation (Ref. 12) to interpret the site
geology. The data points from the previous investigation are also
shown on Figure 7-1, and a summary of boring data is included on
Table 7-1. ‘

Hydrogeological cross sections of the site were prepared using

stratigraphic information from the borings. These sections are
shown on Figures 7-2 through 7-4.

24




w:

7.1 BEDROCK GEOQOLOGY

The uppermost bedrock unit underlying the site is the
Burlington/Keokuk Formation. This formation is composed of fine- to
coarse-grained limestone with abundant chert occurring as nodules
and beds. Stratigraphic information from the borings indicates that
the Burlington/Keokuk Formation can be subdivided into two units at
the site. The uppermost unit is highly to moderately weathered,
highly to moderately fractured, yellowish-brown to white limestone,
containing 40 to 60 percent chert. This unit contains solution
features ranging from vugs (up to 2 in.) to small cavities (up to

5 ft). Cavities are generally filled with silt/clay/chert gravel
mixtures but may occasionally be filled with sand/chert gravel
mixtures. Both sdlution features and predominant fractures appear
to be oriented parallel to bedding in the limestone. The unit
varies from 19 to 42 ft in thickness. The variability in thickness
is attributed to variations in depth of weathering of the
limestone. The underlying unit is a slightly weathered to fresh,
slightly fractured, brownish-gray to gray limestone, containing 20
to 40 percent chert. Solution features are limited to occasional
vugs in the upper portion of the unit. Stylolites (pressure
solution features) and/or shale interbeds are common in this unit.
In core samples, this unit appears massive and without horizontal
fracturing. Core breaks generally occur along stylolites or shale
interbeds. This unit is thought to represent the unweathered
portion of the Burlington/Keokuk Formation.

Two seismic refraction (SR) survey lines were run (Figure 7-1) to
evaluate variations in bedrock topography. SR Line 1 runs in the
north-south direction east of Raffinate Pits 1 and 2; SR Line 2 runs
primarily east-west and is located north of the ash pond. The
results of these surveys are presented in Appendix C. The results
of the surveys indicate that the top of bedrock, ‘as defined from a
borehole, could not be accurately delineated by the refraction
survey. This results from an absence of significant seismic
velocity contrast between the overlying residuum and glacial till
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and the underlying weathered bedrock. The refraction method does
appear to delineate the boundary between the upper and lower units
of the Burlington/Keokuk Formation. The seismic velocity of the
lower unit is approximately 2 to 3 times the velocity of the upper
unit.

Boring information was used to generate a bedrock topography map of
the site (Figure 7-5) to allow evaluation of the preglacial
paleogeomorphology of the site. The bedrock topography contour map
represents an interpretation of data collected from the boreholes
shown on Figure 7-1. The contours are based on a finite number of
data points, and thus varying interpretations or localized
variations in the bedrock surface with dimensions that do not extend
to the'boréholes'ére poséible. Previous investigations (Refs. 5 and
6) indicated the presence of a large circular depression in the
bedrock surface centered adjacent to the steam plant. This feature
was postulated to be a paleosink. Additional subsurface information
collected during this investigation indicates that this feature is
more extensive than originally defined. The bedrock topography map
indicates that this feature is a paleochannel. The feature appears
to trend with the regional joint orientation of N30°-65°W (Ref. 2).
Information from several borings (GMW-7, B-20, and B-3) indicates a
gravelly zone at the base of the residuum. This zone probably
represents the residue from a weathered chert zone within the

bedrock.

7.2 OVERBURDEN GEOLOGY

Figure 7-6 presents an isopach map of overburden thickness. The
overburden isopach map is based upon a finite amount of boring
data. The interpretation presented represents the results of
evaluating the boring data with respect to the geology of the area.
Additional boring information would allow further refinement of
these contours or may suggest an alternative configuration. This
map shows that, in general, the overburden thickness follows the
bedrock topography, with the thickest overburden deposits present
where the bedrock is topographically the lowest,.

26




AT

S

g

Stratigraphic information from the borings indicates that the
overburden contains six units:

Residuum

Basal till

Clay till

Ferrelview Formation
Loess

Topsoil/fill

'
000000

The residuum is typically a red to yellow gravelly clay to gravelly
silt. The gravel fraction is primarily composed of angular chert,
with minor amounts of weathered limestone fragments. The thickness
of the residuum varies from 0 to approximately 23 ft on the site.

.TheAareal distribution of the residuum varies and appears to be a

function of localized weathering and erosional mechanisms.

Overlying the residuum in some areas of the site is the basal till
unit. This unit is a yellowish-brown sandy, clayey silt with
angular chert gravel and cobbles. Figure 7-7 presents an isopach
map of this unit. The areal distribution of this unit appears to be
controlled by bedrock topography, since the unit thins or is absent
in areas with higher bedrock elevations and is thickest in areas of

lower bedrock elevations.

Overlying the basal till is the clay till unit. The clay till is a
yellowish-brown silty clay to clayey silt. This unit contains sand
and gravel-size particles and pyrolusite (manganese oxide) veins and
stringers. The gravel fraction is composed of subrounded to rounded
granitic and mafic rocks and chert fragments. Figure 7-8 presents
an isopach map of this unit.

Overlying the clay till unit in most areas of the site is the
Ferrelview Formation. This unit is a dark yellowish-orange to brown
color with gray mottling. The Ferrelview ranges from a silty clay
to a clayey silt. Iron oxide nodules and pyrolusite veins and
stringers are common in this unit. Figure 7-9 presents an isopach

map of the Ferrelview Formation.
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Loess deposits overlie the Ferrelview Formation, or where absent,
the clay till unit. This unit is a mottled gray, dark
yellowish-orange clayey silt to silty clay. The loess varies from 0
to 10.5 ft in thickness across the site. Areal distribution of the
loees is quite variable due to predepositional topography and
postdepositional erosion.

The topsoil/fill unit is the uppermost overburden unit at the site.
The topsoil portion of the unit is a black, organically rich, silty
clay or clayey silt. Topsoil thickness ranges from less than 0.5 ft
to 1 ft. The fill portion of the unit is quite variable in
composition. The source of the fill is thought to be primarily
on-site soils which have been excavated, transported, and
recompacted. The thickest areas of fill occur at the raffinate pit.
dikes, where up to 26 ft of fill is reported. Other minor areas of
£i11 occur around the site, primarily for maintaining plant grade

and drainage control.

7.3 OVERBURDEN CHARACTERISTICS

Disturbed (split spoon) and undisturbed (Shelby tube) samples of the
major overburden units were submitted to Controls for Environmental
Pollution (CEP) of Santa Fe, New Mexico, for soil testing. Results
of the soil tests are summarized on Table 7-3, and test data sheets
are presented in Appendix D. The data presented on Table 7-3 are
broken down by individual units to examine variability within units

and provide a comparison between units.

Comparison of grain size distributions of the four units indicates
that the basal till has the highest gravel content, the clay till
has the highest sand and clay content, and the loess has the highest
silt content. The Ferrelview Formation contains a higher percentage
of silt than the clay till does, yet the Ferrelview is thought to be
derived from the clay till. The higher silt content of the
Ferrelview may reflect loess deposited contemporaneously with the

Ferrelview.
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The two most critical parameters measured in the soil testing
program were effective cation exchange capacity and distribution
ratio. The clay till unit exhibited the highest cation exchange,
followed by the Ferrelview Formation and finally the basal till.
The-loess unit was not examined in this study due to its limited
areal extent on the site. The results of these tests are as could
be expected from the percentages of clay in each unit. The clay
till has the highest clay content and thus has the highest surface
area and largest number of surface charged particles availabie for
exchange reactions to occur. The basal till has the least amount of
clay and contains significant amounts of quartz and amorphous silica
(chert) which provide less possibility for sorption reactions to
occur. Distribution.;atios were measured using a 10.44 mg/l1 uranium
source solution. The results of the distribution ratio tests
indicate the opposite results from the cation exchange capacity
tests, with the basal till having the highest distribution ratio and
the clay till having the lowest distribution ratio. Visual
examination of the samples by laboratory personnel indicates that
the basal till sample has the highest organic content of the samples
tested. This suggests that the reactions observed in the basal till
sample may involve complex formation and/or oxidation-reduction
reactions created by the reducing conditions surrounding the organic
matter, rather than by sorptive processes. The cation exchange
capacity measurements show the basal till as having the lowest
cation exchange capacity which indicates a low sorptive capacity of
the soil. The implication of this reasoning is that the ability of
the basal till to immobilize radionuclides is directly tied to
organic content and the geochemical environment and may vary both
spatially and temporally. '

Seeley and Kelmers (Ref. 25) determined distribution ratios for
uranium (VI) and radium-226 of five soil samples taken of raffinate
pit dike fill and natural soil. Distribution ratios for uranium
(V1) were determined using source concentrations of 5 mg/l angd
10,000 mg/l1. Distribution ratios for the 5 mg/l-source
concentration ranged from 12 to 1,300 ml/g and for the 10,000 mg/1,
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they ranged from 0.72 to 1.6 ml/g. Distribution ratios for
radium-226 were determined using a source concentration of
100,000 pCi/ml and ranged from 660 to 18,000 ml/g.

In addition to the parameters measured by the laboratory, other
relevant soil parameters were calculated for the Ferrelview
Formation, the clay till unit, and the basal till unit. These
parameters are also shown on Table 7-3. These data indicéte that
the Ferrelview Formation has the highest saturation, specific
retention, and activity, and the lowest specific yield (Ref. 26).
This is further supported by the work performed by Howe and Heim
(Ref. 17) on the Ferrelview Formation. They state that construction
experience with the Ferrelview has indicated that it has a very high
capacity for moisture retention and that it tends to dry out very

slowly.
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8.0 SITE HYDROGEOLOGY

The site hydrogeological investigation included delineation of the
uppermost aguifer, installation of groundwater monitoring wells,
determination of groundwater movement including direction, gradient,
and velocity, and evaluation of site hydrogeochemistry.

8.1 AQUIFERS

The uppermost aguifer at the site is the upper fractured and
weathered zone in the Burlington/Keokuk Formation. A saturated zone
in the residuum unit was also noted in boreholes G-19 and GMW-15,
but since this zone appeared to be localized in these areas, the
residuum was not.éonsidered in the hydrogeological investigation of

the site.

To characterize the permeability of the uppermost aquifer, borehole
field permeability tests were performed during the drilling

program. These tests included constant head (packer) tests as
described by the U.S. Bureau of Reclamation (Ref. 27) and variable
head tests as described by Hvorslev (Ref. 28). Packer testing '
equipment was calibration tested to develop a head loss curve for
the eguipment, with supplemental head loss curves taken from the
U.S. Bureau of Reclamation (Ref. 29). Results of the field
permeability tests are presented on Table 8-1. Test results are
also presented on the hydrogeological cross sections (Figures 7-2
through 7-4) to allow evaluation of lateral and vertical variations
in permeability. Permeability tests were conducted in four specific
zones as shown on the table. The upper two zones represent the
vadose zone in the bedrock, the third zone is the uppermost aquifer,
and the fourth zone represents the unweafhered bedrock underlying
the aquifer. Permeability testing at the overburden/bedrock
interface was limited due to difficulties in maintaining a seal
around the outside of the hollow stem augers. Permeability tests
were attempted in this zone in all but the first four boreholes (G-1
through G-4) drilled during this investigation. Leakage of water
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around the outside of the augers occurred in all tests except for
those presented in Table 8-1. Tests in both the unsaturated and
saturated zbnes in the bedrock indicate variations in permeability
of up to four orders of magnitude. These variations in permeability
may-result from variations in the interconnection of solution
features and/or variations in solution feature filling materials or
degree of filling. Comparison of permeability measurements in the
weathered and unweathered portions of the bedrock indicate that
average permeabilities in the fresh rock section are three orders -of
magnitude lower than in the weathered bedrock. The results of the
permeability testing program indicate that the aquifer is of
variable permeability in the horizontal plane and generally becomes
less permeable with depth due to decreased weathering and associated

solution activity.

8.2 MONITORING WELL INSTALLATIONS

Assessment of the site hydrogeological conditions requires
groundwater monitoring wells to allow acguisition of groundwater

level and groundwater guality data.

An electromagnetic terrain conductivity (EM) survey was performed
prior to finalizing groundwater monitoring well locations. The EM
survey data can be used to detect changes in conductivity in the
subsurface, such as would be created by a conductive plume of
contaminated groundwater. The results of the EM survey are
presented in Appendix E. The EM survey data indicated that an
anomalous high conductivity area was present in the eastern portion
of the site. A groundwater monitoring well (GMW-I?) was relocated
from its original design location to investigate this anomaly.

A system of 17 groundwater monitoring wells was designed to monitor
groundwater quality. The wells were designed with type 316L
schedule 40 stainless steel casing and screen for durability and
chemical stability. The wells are designated with a GMW prefix to
differentiate them from previously installed wells of
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polyvinylchloride construction. As-built well construction details
are presented in Appendix F, and locations are shown on Figure 7-1.
Table 8-2 presents a summary of the monitoring well installation
data, including those wells installed during the previous BNI

(Ref. 12) investigation.

Boreholes were reamed to 8-1/2-in. diameter using an air rotary
tricone roller bit drilling system prior to well installation. All
drilling equipment, casing, and screens were steam cleaned prior to
each well installation to preclude downhole contamination or
cross-contamination between boreholes. Water used for well
installation and development activities was obtained from the

St. Charles County water supply system. Following well
installation, all monitoring wells were developed by air lift
pumping and flushing with water to remove the maximum practical

amount of fine-grained materials from the well.

8.3 GROUNDWATER MOVEMENT

Investigation of groundwater movement involved measurement of
groundwater levels in the uppermost aquifer. Table 8-3 presents the
results of two groundwater level measurement surveys. These two
surveys were taken to represent two seasons of the hydrological
year. The measurements taken at the end of July represent the low
recharge season when precipitation is minimal and evapotranspiration
is maximal in an average year. The measurements taken in November
represent an increased recharge period due to a reduction in
evapotranspiration (Ref. 30). These measurement sets were contoured
to generate the potentiometric surface maps shown on Figures 8-1 and
8-2. These maps represent an interpretation of spatially and
temporally limited data. Additional monitoring points and
groundwater level measurements will allow further refinement of the

potentiometric contours.
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8.3.1 Groundwater Flow Direction

Examination of the potentiometric surface maps (Figures 8-1 and 8-2)
indicates that a groundwater divide passes through the eastern
portion of the site, beneath the surface water divide _

(section 6.0). Groundwater to the east of this divide flows
east-southeast toward the Missouri River. Groundwater to the west
of the divide flows rorth-northwest toward the Mississippi River.

8.3.2 Hydraulic Gradient

Hydraulic gradients can be gualitatively evaluated by examination of
the spacing of the equipotential lines on the potentiometric surface
maps. Closely spaced equipotential lines indicate a steep hydraulic
gradient, and widely spaced lines indicate a shallow hydraulic
gradient. Variations in spacing of equipotential lines within an
aquifer may indicate a change in agquifer permeability. This
phenomenon relates to Darcy's Law which states that groundwater flow
is equal to the permeability times the hydraulic gradient times the
cross sectional area of flow. To maintain steady-state flow, when
the permeability decreases, the hydraulic gradient must increase,
since the cross sectional area is assumed to be a constant. This
phenomenon can be observed on the two potentiometric surface maps,
in the area of GMW-6 (frog pond area). Permeability values

(Table 8-1) for GMW-6, GMW-8, and GMW-13 are two to three orders of

magnitude below the average permeability for the aquifer.
Quantitative measurements of hydraulic gradients in the central and

western portions of the site range from 0.02 to 0.03. The hydraulic
gradient in the area of GMW-6 is‘approximately 0.05.
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8.3.3 Groundwater Velocity

The average interstitial velocity of groundwater can be approximated
by a modified form of Darcy's Law (Ref. 31):

-

v = X
Qa
where
= groundwater velocity (L/T)
K = permeability (L/T)
i = hydraulic gradient (dimensionless)

porosity

o]
[}

3 cm/s

Usirg the average aguifer permeability 1.6 X 10~
(4.5 ft/day), a hydraulic gradient of 0.025, and an average porosity
for limestone of 0.30 (Ref. 31), the resulting average interstitial
velocity is 0.4 ft/day. In the area of GMW-6, using a permeability
of B.9 x 10°° cm/s (0.25 ft/day), a hydraulic gradient of 0.05,

and an average porosity for limestone of 0.30 (Ref. 31), the average
interstitial velocity is 0.04 ft/day. It should be noted that the
groundwater gradients and velocities discussed herein assume
conditions of Darcian flow. The fractured nature of the aquifer
indicates, at least locally, that the constraints for Darcian flow
are not met and conduit flow is occurring. The intent of the
discussion of hydraulic gradients and interstitial velocities is to
provide preliminary macroscale characteristics of the agquifer. To
fully evaluate the effects of the non-Darcian flow would require
utilization of tracer studies and other techniques to characterize

localized groundwater flow.

8.4 HYDROGEOCHEMISTRY

A total of 27 groundwater and raffinate pit water samples were taken
in September and October of 1986. Thirteen of these samples were
submitted for chemical and radiological analyses. An additional

10 samples were scheduled for chemical analyses but, due to a DOE
stop work order, could not be submitted for analysis prior to
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expiration of the storage period for the analytical parameters.
Four additional samples were submitted only for radiological
analysis. Chemical analyses were performed by Envirodyne Engineers
of St. Louis, Missouri, and radiological analyses were performed by
Envirodyne Engineers and Thermo Analytical (TMA) /Eberline.
Analytical results are presented in Appendix G and summarized on
Table 8-4.

The results of the major ion chemical analyses were plotted on a
trilinear diagram (Figure 8-3) using the method described by Piper
(Ref. 32). Examination of the trilinear diagram indicates the
following:

o Up-gradient (Wells B-11 and B-23) groundwater chemistry is
significantly different from raffinate pit (RP-1, RP-2, and
RP-3) water chemistry on all three fields of the diagram.

o Several down-gradient wells (GMW-2A, GMW-3, B-19A, and GMW-5)
exhibit water chemistry similar to the raffinate pit water
chemistry.

o The distribution of the groundwater chemistry data suggests a
mixing relationship with the up-gradient water chemistry
(Wells B-11 and B-23) as one end member and an unidentified
water chemistry as the other end member.

Evaluation of the analytical results indicates that two of the
raffinate pit samples (RP-1 and RP-3) and four of the groundwater
samples (Wells B-19A, GMW-2A, GMW-3, and GMW-5) have anion-cation
imbalances. The analyses show 20 to 60 percent more cations than
anions. The imbalance in the raffinate pit samples appears to be
related to the presence of a two-phase system (solid and liquid) in
the pits. Egquilibrium reactions between the solid and liquid phases
proceed at different rates due to variations in chemical’
solubilities and are freguently disrupted by direct and run-on input
of fresh water from precipitation events. The cause of the
imbalance in the groundwater samples is not as straightforward.
Typically, three causes can be associated with an ionic imbalance.
First, failure to analyze for a major constituent may create an
apparent imbalance. Since the ionic imbalance indicates a paucity
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of anions, this would suggest that one or more additional anionic
substances may be present. Generally, other anionic substances
found in groundwater include orthophosphate, sulfite, tetraborate,
and halogens such as iodide and bromide. A second possible
explanation for the imbalance involves disruption of equilibrium
during and/or after sampling. This disruption can be caused by a
variety of mechanisms including biological activity, pressure
release (e.g., outgassing of carbon dioxide), or precipitation
reactions. A third possible cause involves analytical error which
may stem from a variety of causes including interference between
ions. For example, sulfite interferes with the determination of
chloride, and heavy metals interfere with the determination of
sulfate concentrations. One or more of these three causes may have

created the observed anionic imbalance.

Selected trace constituents, including lithium, molybdenum,
vanadium, total uranium, and radium-226, were also measured from the
samples. All of these trace constituents are present in one or more
of the raffinate pits in significant concentrations. Groundwater

analyses showed the following results:

o Lithium. The highest concentration was observed at

Well GMW-3, with detectable concentrations also occurring in

o Molybdenum. Molybdenum concentrations were not guantified in
any groundwater samples.

o Vanadium. The highest vanadium concentration was observed in
Well GMw-4, with detectable concentrations also occurring in
Wells B-192 and GMW-3.

o Total uranium. The highest total uranium concentration was
observed in wWell B-4, with elevated concentrations observed
in Wells B-2 and B-2l. '

o Radium-226. The highest radium-226 concentration was
observed at Well GMwW-18, with elevated concentrations at
Wells GMwW-1, GMW-10, GMW-13, and GMW-14.
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The lithium and vanadium concentrations observed in the groundwater
are thought to be derived from the area around the ash pond. Visual
observations and the results of the EM survey (Appendix E) indicate
that metallic and other debris, both buried and on the surface, are
present in the ash pond area. Leaching of these materials may
contribute to the elevated levels of trace metals. Boring and
trench data for the area northwest of the dike indicate that the
residuum layer is 10 to 12 ft below the surface. As discussed in
Section 6.0, the ash pond is constructed in a topographic
depression. Thus, the base of the ash pond is at or near the top of
the residuum. Runoff from the disposal area would transport
degrading mate;ials into the ash pond, which could then infiltrate

the bedrock aguifer. -

The presence of the elevated total uranium concentration in Well B-4
approximately coincides with the high conductivity anomaly
identified in the EM survey (Section 8.2). This may also correlate
with the elevated radium-226 concentration at Well GMW-18. The main
implication of this interpretation is that contamination is
migrating to those sites from an up-gradient infiltration source.
Since the southeastern end of the site is topographically slightly
higher than the adjacent Missouri Conservation Department/Weldon
Spring Wildlife Area properties, a possible mechanism to explain
this source is suggested. However, more recent groundwater samples
collected from Well B-4 have shown background uranium
concentrations. Thus, it appears that a longer period for.
collection of water quality data for this well is needed to
understand whether the test results indicate a cyclic condition or a
one-time anomalous reading. At Well GMW-18, the uranium and radium
in the water must have entered by some route other than vertical
infiltration from the ground surface through the clayey overburden,
because those clays have a strong affinity for both radium and
uranium (Ref. 25). A deep burial area or a presently unknown thin
overburden area up-gradient of Well GMW-18 is a likely entry
location for the uranium found in the water there. After water
level measurements have been made for at least a full year's
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cycle in that well, the groundwater contours and the up-gradient
direction(s) from Well GMW-18 can be refined. Using this
information, a search for areas with thin bedrock cover up-gradient
of the well can be conducted.

A cement-bond log for Wells B-4 and GMW-18 might indicate that the
seal that isolates the well screen from the overburden has
deteriorated, so low gquality water could enter the well along the
annulus.

The elevated radium-226 levels in Wells GMW-10, GMW-13, and GMW-14
appear to be related to the frog pond. The frog pond receives
runoff from the northeastern portion of the site. Well GMW-6,
located adjacent to the frog pond, indicates that the overburden
thickness is spproximately 23 ft in this area; however, the frog
pond is topographically lower than the well and thus, the overburden
beneath the frog pond is less. Seepage may enter the bedrock
aquifer beneath the frog pond or in the swampy area downstream from
the frog pond. Since the frog pond is located across the
groundwater divide as presented on Figures'B-l and 8-2, the area to
which infiltrating water is contributed is also on either side df
that divide. However, because the overburden thickness is variable,
the water contributed to the groundwater system on one side of the
divide may have a quality different from thé~water on the other side.

Permeabilities measured in Well GMW-6 ranged from 107° to

10-6 cm/s, indicating a set of conditions differing from that of
Well GMW-10 in which a permeability of 107°
This may explain the absence of radium-226 in Well GMW-6.

similarly, Well GMw-1, located to the west of the ash pond, is in an
area of thin overburden cover, and thus may be receiving

cm/s was measured.

contaminants from the ash pond area.
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TABLE 8-1
PERMEABILITY TEST DATA
Page 1 of 4

Depth
Borehole Test Interval Permeability Test
Number Nunber (ft) (cm/s) . Type?d

Overburden/Bedrock Interface

G-8 2 30.0 - 32.6 x 10 CHDP
G-9 1 36.0 - 37.5 9.2 x 10 2 CHSP
G-16 1 29.0 - 34.0 x 1074 FH
G-19 1 . 38.0 - 41.5 x 10°° CHSP

StatisticsPb:

n =4

mean = 3.7 x 10-2

standard deviation = 4.3 x 10-2

variance = 1.9 x 10-3

Unsaturated, Weathered, and Fractured Bedrock
G-3 1 56.0 - 66.7 1.4 x 107° CHDP
G-7 1 26.9 - 32.8 2.2 x 107° CHDP
G-8 1 31.7 - 37.6 5.4 x 10 ° CHDP
G-18 1 35.6 - 41.6 8.5 x 1073 CHDP
G-20 1 40.0 - 46.0 1.9 x 10°° CHDP
GMW- 3 2 30.0 - 36.0 3.4 x 10°° CHDP
GMHW- 5 1 38.8 - 44.7 2.2 x 1073 CHDP
GMW- 9 1 23.0 - 29.0 3.6 x 107° CHDP
GMW-17 1 25.6 - 31.6 4.7 x 10°° CHDP
GMW- 18 2 30.0 - 36.0 6.8 x 10°° CHDP

Sstatisticsb:

n = 10

mean = 2.7 x 10-3

standard deviation = 2.0 x 10-3
variance = 4.0 x 10-6
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TABLE 8-1
(continued)

Page 2 of 4 -

Depth
Borehole Test Interval Permeability Test
Number Number (ft) (cm/s) .Type?
Saturated, Weathered, and Fractured Bedrock
G-1 1 54.0 - 64.7 1.0 x 10°° CHDP
G-1 2 64.0 - 74.7 2.8 x 10°° CHDP
G-2A 1 56.5 - 67.2 3.5 x 1073 CHDP
G-2A 2 67.0 - 77.7 1.2 x 1071 CHDP
G-4 1 ' 55.8 - 66.5 1.1 x 10°° CHDP
G-5 1 45.3 - 51.3 <6.4 x 107 CHDP
G-5 2 55.3 - 61.3 1.3 x 10°° CHDP
G-13 1 30.1 - 36.0 5.0 x 107° CHDP
G-15 1 51.0 - 56.3 2.4 x 1078 CHDP
G-16 2 45.0 - 50.3 6.1 x 107 ° CHDP
G-19 2 41.0 - 47.0 8.0 x 10°° CHDP
G-20 2 43.0 - 49.0 6.9 x 1077 CHDP
GMW- 1 1 29.0 - 35.0 <9.5 X 1077 CHDP
GMW- 2A 2 35.2 - 41.2 2.1 x 10°° CHDP
GMW- 3 1 44.0 - 50.0 <8.0 x 107’ CHDP
GMW- 4 1 52.0 - 58.0 <9.3 x 107/ CHDP
GMW- 4 2 53.6 - 72.0 <3.9 x 107’ CHSP
GMW- 6 1 41.8 - 47.7 8.9 x 10 ° CHDP
GMW- 6 2 32.8 - 38.7 2.6 x 10°° CHDP
GMW- 8 1 45.0 - 51.0 3.9 x 10°° CHDP
GMW- 8 2 35.0 - 41.0 3.7 x 107° CHDP
GMW- 10 1 40.0 - 46.0 2.1 x 107° " CHDP
GMW-11 1 53.5 - 59.5 -c- CHDP
GMW-13 1 40.0 - 46.0 5.9 x 107 ° CHDP
GMW-14 1 44.0 - 50.0 2.8 x 10”8 CHDP
GMW-15 1 50.3 - 56.2 9.1 x 10 ° CHDP
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TABLE 8-1
' (continued)
Page 3 of 4

Depth

Borehole Test Interval Permeability Test

Nurdber Number (ft) (cm/s) -Type?
GMW-15 1 62.3 - 68.2 5.2 x 10°° CHDP
GMW-18 1 42.0 - 48.0 8.9 X 10‘5 CHDP

Statisticsb:

n = 22

mean = 1.6 x 10°3

standard deviation = 2.8 x 10-3

variance = 7.8 x 10°6

Slightly Weathered to Fresh Bedrock
G-9 2 66.0 - 76.0 3.6 X 10'6 CHSP
G-14 1 64.0 - 76.4 <3.5 X 10'7 CHSP
G-19 3 51.0 - 57.0 <7.8 X 10’7 CHDP
G-21 1 58.5 - 74.5 2.1 x 10’6 CHSP
GMW- 2A 1 51.8 - 57.8 <6.8 X 10'7 CHDP
GMW- 7 1 62.0 - 68.0 8.2 X 10'7 CHDP
GMW-12 1 £2.0 - 58.0 1.7 X 10°° _ CHDP
GMW- 13 2 62.0 - 68.0 5.2 X 10'6 CHDP

StatisticsDP:

n =5

mean = 5.7 x 10-6

standard deviation = 6.5 x 10-6
variance = 4.2 x 10-11

atest Type:
CHDP = Constant Head Double Packer Pressure Teét
CHSP - Constant Head Single Packer Pressure Test
FH = Falling Head Test
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TABLE 8-1
(continued)

Page 4 of 4

bstatistics:

n = number of samples used for evaluation (tests with
values reported as less than (<) were not included
in the statistical evaluation

CThe high water take on this test resulted in a head loss
greater than the total head for the test and thus - the test

is considered invalid.

0285t
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TABLE 8-3
GROUNDWATER ELEVATIONS

Well Number 07/24-30/86 11/01/86
GMwW-1 588.86 589.15
GMW-2A 593.71 594.13
GMW-3 597.98 597.92
GMW-4 584.56 583.97
_GMW-5 . 588.26 588.23
GMW-6 601.54 601.85
GMK-7 590.36 590.26
GMW-8 585.98 585.91
GMW-9 597.96 597.81
GMK-10 600.46 600.85
GMW-11 600.72 600.80
GMW-12 §10.43 612.12
GMii-13 605.26 607.96
GMW-14 604.45 604.25
GMW-15 603.99 603.54
GMW-17 605.51 604.85
GMW-18 615.43 614.80
B-3 580.41 574.49
B-4 607.92 607.60
B-17 599,61 600.42
B-19A 608.70 610.84
B-21 607.77 607.22
B-23 612.84 612.23
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TABLE 8-4
HYDROGEOCHEMICAL DATA

Page 1 of 5

Monitoring Point Raffinate Raffinate Raffinate Well Well

Parameter?® Pit 1 Pit 2 Pit 3 B-2 B-4

Calcium (mg/l) 361 101 420 102 ND
Magnesium (mg/1) 19.2 46.9 311 53.9 ND
Sodium (mg/1) 420 8 767 19.4 ND
Potassium (mg/1) 38 20 105.95 1.24 ND
Lithium (mg/l) BQL BQL 2.79 BQL ND
Molybdenum (mg/l) 3.34 6.67 3.96 BQL ND
Strontium (mg/1) =~ . - 1.04 0.353 1.76 0.212 ND
Vanadium (mg/l) 2.38 1.41 0.548 BQL ND
Total Uranium (ppb) 41 130 130 26 28
Radium-226 (pCi/l) 57 4+ 6 40 + 4 120 + 10 0.6 + 0.1 BQL
Carbonate (mg/l) BQL BQL BQL BQL ND
Bicarbonate (mg/l) 50.8 39 50 128.6 ND
Sulfate (mg/l) 315 796 495 26 ND
Chloride (mg/l) 27.2 6.2 36.3 4 ND
Nitrate (mg/l) 404 10.13 1170 88.8 ND
Nitrite (mg/l) 1.78 0.55 2.69 BQL ND
Hardness
(mg/l as CaCOB) 936 470 2461 493 ND
Conductivity
(umhos/cm) 3515.8 425.5 9449.5 977.1 ND
pH 8.01 8.63 8.06 7.90 . ND
ORPb (mv) 300 278‘ 354 298 ND
Gross Alpha (pCi/l) 190 + 40 590 + SO 230 + 50 11 + 6 16 + 9
Gross Beta (pCi/l) 91 + 12 250 + 20 410 + 30 9 +7 0+5
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TABLE 8-4

(Continued)

Page 2 of 5

Monitoring Point Well Well wWell Well Well

Parameter® B-11 B-17 B-19A B-21 B-23

Calcium (mg/l) 61.9 ND 951 ND 47
Magnesium (mg/l) 34.5 ND 250 ND 53.1
Sodium (mg/l) 11 ND 284 ND 26.3
Potassium (mg/l) 1.18 ND 3.54 ND 17.54
Lithium (mg/l) BQL ND 0.22 ND BQL
Molybdenum (mg/l) BQL ND BQL ND BQL
Strontiqm (mg/1) 0.103 ND 2.57 ND 0.210
Vanadium (mg/l) BQL ND 0.064 ND BQL -
Total Uranium (pphH) BQL 7 5 26 ND
Radium-226 (pCi/l) 0.3+40.1 0.6 +0.1 0.2+0.1 BQL ND
Carbonate (mg/l) BQL ND BQL ND BQL
Bicarbonate (mg/l) 260.4 ND 251.6 ND 365
Sulfate (mg/l) 38 ND 57 ND 13
Chloride (mg/l) 6.8 ND 22.1 ND 1.7
Nitrate (mg/l) 1.5 ND 870 ND 1.10
Nitrite (mg/l) BQL ND 0.06 ND BQL
Hardness
(mg/1 as CaC03) 286 ND 3448 ND 340
Conductivity
(ymhos/cm) 450.0 ND 7368.4 ND 7352.8
pH 8.11 7.10 7.17 ND 8.18
ORPb (mv) 268 ND 336 ND 300
Gross Alpha (pCi/l) 15 + 5 BQL BQL 9 + 4 ND
Gross Beta (pCi/l) 22 + 6 76 + 9 BQL 12 + 3 ND
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TABLE B-4

(Continued)

Page 3 of 5

Monitoring Point Well Well Well Well Well

Parameter® GMW-1 GMW-2A GMw-3 GMwW-4 GMW-5

Calcium (mg/l) ND 210 235 59.2 182
Magnesium (mg/1) ND 5.45 84.6 39.6 49
Sodium (mg/l) ND 70.2 57.2 14.4 71.5
Potassium (mg/1l) ND 17.54 10.54 1.76 9.96
Lithium (mg/1l) ND 0.21 0.45 BQL 0.27
Molybdenum (mg/l) ND BQL BQL BQL BQL
Strontium (mg/l) - 'ND 0.610 0.723 0.305 0.722
Vanadium (mg/1l) ND BQL 0.025 0.084 BQL
Total Uranium (ppb) 11 BQL BQL BQL BQL
Radium-226 (pCi/l) 3.5 + 0.3 +40.1 0.5+0.1 0.3+£0.1 0.5#0.1
Carbonate (mg/l) ND BQL BQL BQL BQL
Bicarbonate (mg/1l) ND 49.8 237.8 350 83.2
Sulfate (mg/l) ND 64 210 13 76
Chloride (mg/l) ND 7.9 13 4 9.6
Nitrate (mg/l) ND 167 236 1.20 185
Nitrite (mg/l) ND 0.82 BQL BQL BQL
Hardness
(mg/1 as CaC03) ND 547 962 320 656
Conductivity
(uymhos/cm) ND 1601.6 2551.4 619.9 1794.7
pH ND 7.35 7.81 7.81 7.64
ORPb (mv) ND 333 308 229 321
Gross Alpha (pCi/l) 25 + BQL BQL. BQL BQL
Gross Beta (pCi/l) 18 + 26 + 77 20 + 8 BQL 21 + 8
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TABLE B-4

(Continued)

Page 4 of 5

Monitoring Point well well Well Well Well Well

Parameter?® GMw-6 GMw-7 GMwW-8 GMW-9 GMw-10 GMw-11

Calcium (mg/l) ND ND 83.1 ND ND 61.3
Magnesium (mg/l) ND ND 33.1 ND ND 30.7
Sodium (mg/1) ND ND 18.0 ND ND 10.4
Potassium (mg/l) ND ND 3.13 ND ND 3.76
Lithium (mg/1) ND ND BQL ND ND BQL
Molybdenum (mg/1l) ND ND BQL ND ¥D BQL
Strontium (mg/1l) ND ND 0.246 ND ND 0.116
vanadium (mg/l) ﬁD ND BQL ND ND BQL
Total Uranium (ppb) 4 11 BQL 6 7 ND
Radium-226 (pCi/l) BQL BQL BQL BQL 3.3 + 0.6 ND
Carbonate (mg/l) ND ND BQL ND ND BQL
Bicarbonate (mg/l) ND ND 271 ND ND 295
Sulfate (mg/l) ND ND 59 ND ND 12
Chloride (mg/l) ND ND 50.4 ND ND 2.8
Nitrate (mg/l) ND ND BQL ND ND 4.13
Nitrite (mg/1l) ND ND BQL ND ND BQL
Hardness
(mg/1 as CaCO3) ND ND 356 ND ND 438
Conductivity
(ymhos/cm) ND ND 6837.0 ND ND 5597.9
pH ND ND 7.76 ND ND 7.90
ORPb (mv) ND ND 298 ND ND 297
Gross Alpha (pCi/l) BQL 14 + 8 BQL + 5 12 £+ 7 ND
Gross Beta (pCi/l) 13 +3 15 +3 17 7 S +3 8 + 3 ND
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TABLE B-4
(Continued)

Page S of S

Monitoring Point Well Well Well Well Well

Parameter?® GMW-12 GMW-13 GMW-14 GMW-15 GMw-18

Calcium (mg/l) WD ND ND ¥D ND
Magnesium (mg/1l) ND ND ND ND ND
Sodium (mg/l) HD ND ND ND ND
Potassium (mg/1) ND ND ND WD ND
Lithium (mg/1l) ND ND WD ND ND
Molybdenum (mg/l) ND ND WD ND ND
Strontium (mg/1) ND. ND ND ND ND
Vanadium (mg/1) ND ND ND ND ND
Total Uranium (ppb) 3 9 9 8 11
Radium-226 (pCi/l) BQL 2.0 + 0.6 .2 + 0.8 BQL .3+ 0.9
Carbonate (mg/1l) ND ND ND ND ND
Bicarbonate (mg/1l) ND ND ND ND ND
Sulfate (mg/l) ND ND ND ND ND
Chloride (mg/l) ND ND ND ND ND
Nitrate (mg/l) ND ND ND ND ND
Nitrite (mg/l) ND ND ND ND ND
Hardness
(mg/1 as CaCOB) ND ND ND ND ND
Conductivity
(umhos/cm) ND ND ND ND ND
pH ND ND ND ND ND
ORPb (mv) ND ND ND ND ND
Gross Alpha (pCi/l) BQL 10 + 7 10 + 5 BQL 19 + S
Gross Beta (pCi/l) BQL 8 6 + 3 4 + 3 23 + 4

TS
W

8BQL = Below Method Quantitation Limit

¥D = Not Determined

boxidation-Reduction Potential or Redox
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9.0 FINDINGS

To synthesize the results of this investigation, the following
subsections address the objectives of the investigation as outlined

in Section 2.1.

9.1 GROUNDWATER MONITORING SYSTEM

Groundwater monitoring at the site appears to be complicated by the
presence of a groundwater divide which creates two distinct
down-gradient directions. Monitoring wells were installed to
monitor both down-gradient directions. Results of preliminary
groundwater saﬁpliﬁé and analysis indicate that surface runoff is
likely to be the primary transport agent for degrading materials,
with infiltration of runoff to the groundwater system as a secondary

mechanism.

9.2 WASTE CONTAINMENT DESIGN

Evaluation of geological data from the site indicates several
favorable features for waste containment design:

o Areas of thick overburden deposits are present.

o The clay till and Ferrelview Formation exhibit good sorbtive
characteristics for radionuclides.

o Based upon the raffinate pit and ash pond dike performance,
the native soils are stable when used to construct engineered
slopes.

o Bedrock coring indicates the absence of large solution
cavities which might affect the stability of a waste
containment structure,

Evaluation of the hydrogeological information also suggests that the
groundwater system is restricted to the upper portion of the bedrock
and, in some cases, the residuum layer. Thus, the unsaturated zone,
in the areas of the thickest overburden, ranges from 30 to 50 ft in

thickness.
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The geological and hydrogeological data also indicate several
unfavorable features for waste containment design:

o Areas of the site where the overburden is thin have the basal
till and/or residuum units exposed, both of which may have
- poorer sorptive characteristics.

0o The uppermost aguifer is composed of fractured and solutioned
limestone which would provide a pathway for transport of
contaminants off-site, if these contaminants were to reach
the bedrock.

o The fractured nature of the aguifer adds additional
complexity to the design of a permanent groundwater
monitoring system with respect to locating the wells in the
interconnected fractures which form the aguifer.

o0 The presence of a groundwater divide at the site would
regquire installation of a larger number of permanent
groundwater monitoring wells to allow monitoring of both

down-gradient directions.

The data collected in this investigation does not preclude the use
of this site as a long-term storage facility. However, detailed
investigations of the selectecd waste containment area and longer
term monitoring of hydrogeochemistry and groundwater levels are

recomnended prior to final site selection.
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SALE TYPE

D PINETER

WATER

3 PRESSURE

RECOVERY

:
i

LESTH CoRE_ UM
SAPLE BLOVS
w
PERCENT CONE

TESTS
X5
" !‘-

T"e
L]
wmats

CLEVATION

£23.0

orrT™

b

CRAPMIC LOC

SALE

BESCRIPTION AD CUASSIFICATION

WTES O
WATER LEVELS,
WATER RETURN,
CURALTER OF
BRILLING, ETC.

NO CORE

6.5'4.3'| 66

605.0

0.60.47 bf

N0 CORE

5.0
7.4

9.5

15.0

2.9Y2.9'| 100

NO CORE

32
10

¢.0fe.T

3 ' '

16.0
18.0
22,0

12
14

586.3

583.0

40

45

50

53

55

60

T0

NN PN VNN PSR SN NNE EEU NN N W]

-

RUN ¢

1

HHHH

-

1

-

RUN *4

2

JRUN o3

§3.0-71.7 FT LINESTONE, DARK YELLOWISH
ORANGE (1QYR 6/6), SOFT, HIGHLY WEATH-
ERED, 0.4 TO 0.6 FT CHERT LAYERS, HOR-
T20NTAL FRACTURES, SILT AND CLAY FILL-
ING, ROUGH-PLANAR APERTURE.

60.3-60.5 FT FOSSILTEROUS ZOME.

62.4 FT FRACTURE ORIENTED 50° RELA-
TIVE TO CORE AXIS, IRON STAINED,
ROUGH-PLANAR SURF ACE.

' TN

71.7-80.8 FT LIMESTONE, MEDIUM DARX
GRAY (N4) TO MEDIUM LIGHT GRAY (N6),
HARD, SLIGHTLY WEATHERED WITH DARK YEL-
LOWISH BROWN (JOYR 4/2) SHALE LAYERS,

REPLACEMENT BOR-
ING FOR BOREHOLE
G-2. ADVANCED
WITHOUT SAPLING
10 53.0 F1. SEE
LOC OF BORING G-2
FOR MATERIAL DE-
SCRIPTION FROM
0-53.0 FT.

53.0-83.0 FT

CORED WITH NO
WIRE LINE CORE
DRILL USING WATER.

AVAFYY

BURL INGTON/KEOKUK
FORNAT 10N

RUN o1
ROD » 522
AP = 0.2 FT
LP = 0.4 FT

RUN_¢2
ROD » 0 X
AP = 0.1 FT
LP = 015 FT

RUN €3
ROD = 34
AP = 0.3 FT
LP « 0.5 F1

RUN *4
ROD = XX
NP s DAFT
P = 1.3FT

$SeSMIT SPOON; ST-SMELBY TUBE;
DeDEMNISON; PoPITCHER; OOTMER

{3313

EAST OF BUILDING 428

6-2A
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GEOLOGIC DRILL LOG  |™™ rusane - weuoow soming site | dasoi-20 33 | o2a S

E WATER
. PR SSURE MOTES O
WATER LEVELS,

ELEVATION

D DINGIER
RECOVERY
otrm™
SRAPHIC LOG
SAPLE

SAPLE 1YL

DESCRIPTION AMD CLASSIFICATION WATER RECTURN,

5- CUARACTER OF
“iZZ

';'

T

nwaTes

SRiLLING, ETC.

$ENGTH CORE UM
L.
SAPLE BLOWE
.'.
PERCENT CORL

LOsS
™
c.P. 0

5830 1715

SOFT, 0.1 TO 0.5 FT THICK, HORIZONTAL -
LY FRACTURED WITH ROUGH-PLANAR SURFA-
CES, VUGGY, OCCASIONAL STYLOLITES.

RN 95
RQD = 96X
AP = 0,8 FT
LP = 1.6 FT

bt b 4 4

RUN &5

§0.0/9.6 96

[NEE |

d 4 M 4 Mt P

NO CORE

80
571.2 |80.

1 80.8-83.0 FT LIMESTONE, MEDIUM LIGHT
GRAY (N6), MARD, STYLOLITES, FOSSILI-
IE

BOTTOM OF BORING AT 83.0 FT. BORING
GROUTED TO SURFACE ON 2/6/86.

5T5.0 |83

ROD=ROCK OQUALITY
DESIGNATION
FOR EACH RUN.

APsAVERAGE LENGTH

OF CORE PIECES.

LPsLONGEST PIECE

OF CORE FROM
EACH RUN.

ALL SOIL AND ROCK
COLOR DESCRIP-
TIONS FROM THE
ROCK_COLOR CHART
PRINTED BY THE
GEOLOGICAL SOCI-
ETY OF AMERICA.

IR EE NN NN N BN AR TR NN NN RS BN NESUE R NN NS NN

. . 33,3 WL .
TS0, Pop rEm: G-OTER EAST OF BUILDING 428 6-24
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PROECT JB 0. SEET WO, WwoLL 80.
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | 1 3 ¢-3
$ITT COORD | MATES MELE FION WORIZ. [EMRINC
NORTHWEST OF COAL STORAGE AREA N1D1,195.3 ¥50,948. 6 % -
xax SO E TED 7mu.ta Y CALTRY DRILL MAKE AD MODEL woLE S12C0 | OVERBURNEX (FT1.) [MOC3 (F1.) ToTAL BEPTH
2/1/86 | 2/11/86 BROTCKE ENGINEERING O -55 ATV 174" 3 54.6 3.6 8.2 F1
CORE RECOWERY(FT, /X) CORE BDOXIS {SMPLLS JEL. TOP OF CASING [GROLMD EL. CEPTWEL. BROWMD MTER MPIAL. TOP OF ROCX
30.5/81 4 1 ] - 654.0 65.55 FT/588.45 54.6 F1/595.4
SNPLE HASER W 1GT FALL CASING LEFT IN MDLE: DIA. AEWETH LOGCED BY:
140 LBS/30 IN NONE LANRENCE YOUNS
5 g WTER
gé =€ [E PSS g P
g (o8| S8 |x E ST vl I WY LS,
i w ks E noane | £ | £ ; DESCRIPTION M0 CLASSIFICATION WTR BT,
!“ 2l PElw | B- |y B | £ OURICTER OF
g8 §g§ k |B=a| B4 g.’.s 8 RiLLIBG, ETC.
= SUE* |7 %] gsa0 | 0
1ST 6PND 65D 6] 653.5 [0.5 4 0-0.5 FT GRAVEL, LIGHT GRAY (NT),LINE- | 0-54.6 F7 DRILLED
] STONE . VITH 6V4IN 0D HOL -
. LOW STEM AUGERS.
- 0.5-4.0 FT CLAYEY SILT, BLACK (N1,
: SOFT, MOIST, ORGANIC DEBRIS.
650.0 (4 HHH
STalwl 11«60 - [|4.0-42.0 FT QUAYEY SILT, MODERATE BROW
2' . (SYR 4/4), NOIST, VERY SVIFF, TRACE
J1 1] CHERT GRAVEL.
sl 16 | 4| 1|9 2
Speper 2 |5 e 153 3
.
52§ gt l1e| 26 | 1 | 10| 16 207 (1114
2
gs' g faet] 33 | 1| i5 | 18 I
I DRIVING COBBLE.
S 2 | 1 [z s 1116
615.0 |35 {1111
. 15 Wat mo.
i, erlToEn, DoTEn NORTHWEST OF COAL STORAGE AREA 6-3
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L 2

AR

&

LY 4B B ORI L-T& 8
GEOLOGIC DRILL LOG | FUSRAP - WELDON SPRWG STTE 501201 | 2 w3 6-3
AT "
E ’ ]E g PRELELNC 8 - O )
! = ¢ E TESTS - WYER VLS .
; 8 U'EV " Rivataw s SEIOPTON MD ELASSICA NN mr AT
L g ; ¥ g:g 53 !li Y,
5 | 680 |31
BIEREEL s 1L
seflise) 3 s [ 10 ] 2 s D
$12.0 {42 Jgiid
- 42.0-54.8 FT SILT AN GRAVEL, PALE
3 REDCISH BROWN (10YR S/4) 10 MODERATE | BOREMOLE WAS MA-
J¢I M || KeDoISH BROWN (16vR 6/6), MOIST, STIFF, |DroLoCICALLY
S I - o 252 SILT AND ANGULAR CHERT GRAVEL LOGGED BY EBER-
AELRETH T 9
2 |'V'] Bl #IR° LINE ANALYTICAL
4 CORPORATION PRIC
J T0 CORING.
] SAPLER REFUSAL .
Sl voe | 10 | 20 [s0r2° 5044iW |10 B INCTON/
el n ] KEOKUK FM.
R AR )
. L] [ ] o -4 6 ,
> 1157 e 50 faned - [T 54 P 54.6-63.0 FT LIMESTONE, DARK YELLOWISH
1 | ORANGE (10YR 76) 70 LIGHT GRAY (NT), |54.6-88.2 FT
T ] | MEDIUN SOFT TO MEDIUM KARD, EXTREMELY | BRILLED WITH MO
(WETRLIY 715 | ¥EATHERED, WORIZONTALLY FRACTURED, DINOND CORING
-1 INON STAINED, FRACTURES FILLED WITH | USING WATER.
g HZ| 517 w0 CLAY, PLANAR-ROUGH SURFACES, .
g 21l s | o 60 ] | OCCASIOWL STY.QLITES AN THIN (0.1 0 .
%0 10| s 0.2 FT) GERT LAYERS. e - Tz
SR , s 0.4 FT
. T LP » 0.75 F1
s91.0 {63 15
- 63.0-80.5 FT LIMESTONE, LIGHT GRay
(NT), MEDIUN HARD, MDCERATELY WMEATH-
6 1T [enn, vt oas vECLOVISH SO (1em ¥ 2/11/8
g 4/2) NIGALY TO MODERATELY MEATHERED, .
Epsinol o TS| ST Zmes 0.1 T0 0.0 FT THicK; womizon| et
! B d E TALLY FRACTURED. M - 0.3 F7
LP » 0.65 FT
) {
3o
- .
£ Do we ot
® .
g [6-7]67] 10 T T ERN R
573.0 |75 A J"ﬂ)
oI Shecm STy e =
l.-umnr‘-" T MNORTHMEST OF COAL STORAGE AREA &3
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GEOLOGIC DRILL LOG

PROE C

1

&8 W
FUSRAP - WELDON SPRING SITE M50 - 201

[ ¥ L @ -

E

E ’;g T®STS

ik

LENCTH CONE UM
samt m
Loss
]

i

P
~e
[ 4

SSURE
S

e
L]

ELEVATES

wrm

S18.0 15

WA LIS

i TN N0 CLSAFCATEN

oTIE e

MATER LEVELS,
WD TR
OuMCTER OF
[ YT %1]{-%

NQ CORE

J0.09.1'] 9!

S13.5 B O

s

80.5-82.2 FT LIMESTONE , MEDIUM LIGHT

GRAY (NG), MEDIUM MARD, SLIGHTLY

WEATHERED, HEALED HORIZOWTAL FRACTURES

FILLED wITH CALCITE, STMLOLITES.

RUN o4

lelllllllllJllllljll‘llllllL.lllllJllllellllLJlllLl'\'ll

BOTTOM OF BORING AT 82.2, BORING
GROUTED TO SURFACE ON 2/11/86.

L]
RO = X
W 04FT
LP e 3.0FT

45 FT, OF 4 INCH
PVC CASING LOST
IN THE HOLE.

ROD=NOCK QUALITY
DESIGNATION
FOR EACH MUN.

APSAVERAGE LENGTH

OF CORE PIECES.
LPoLONGEST PIECE

OF CORE FROM

EACH RN,

ALL SDIL AND ROCX
COLOR DESCRIP-
TIONS FROM THE
ROCX COLOR CHART
PRINTED BY TE
GEOLOGICAL SOC]-
ETY OF AERICA.

S3gnT rot STHREET NG
EDeNIN PNTTIEA IR

MORTHWEST OF COAL STORAGE AREA
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L L L4 [

Irn

&

MRELT 48 e WEET D [ Vi N
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | 1 a3 G-4
STE COMDUATES ARt P AR, Pw
NORTH OF ASH POND N1D1, 140.6 ¥S1,295.6 %) .-
CRALTD rm TONT CALTRY DAL VT MO WG ol |ovemaEs 7)) . A T |
2% 2/B/% BROTCXE ENGINEERING CME-S5 ATY 174%/39 53,0 20 "o F1
[- @ Al CONE BouIS (S LS 10 &F CASH oot b EPWEL. G MATDR ™ & X
-22/% 3 ) . 640 S0 F1/581.90 530 FI/5%0
[sanmt snat> w0700 CABE D7 & BRL IBADETY LeseD BY:
MO LBS/30 N o LASRECE YOG
*|Wr
- E Lol gl = = s,
i: g ¥ !ag la !Is ‘ RS, IX.
$44,0 0
ST CRE S ] 0-2.0 FT CLAYEY SILT, BLACK (N1), OR- | 0-53.0 F1 DRILLED
] GANIC DEBRIS. vITH §MiIN 0D HOL -
642.0 |2 LOW STEM AUGERS.
':/ {2.0-34.7 FT SILTY QLAY - QLAYEY SILT,
/ MODERATE BROWN (5YR 3/4), STIFF TO
1/_ VERY STIFF, MOIST, TRACE T0 SOM
STaliel 5 131718 s-/,»mmwﬂmmm1mm.
2" J 1 %_ MEDILN GRAY (NS) SILT LENSES.
:%
sl s | a6 | ‘°:% 2
:%P— )
§5. il o2 s || ‘51%3
:/*—-
%
gs_ iyl a e |i3]s 2°:%4 .
%—
§§ wlael 21 | 8|3l w4 ’5:%5
Y/ -
: %
§5. o] 2 | 1| e | e ”:és
;/ A
- A
@ Pm' A
0 [ — _—
am
retilaprotiv iy MORTH OF ASH POND 6-4
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GEOLOGIC DRILL LOG il PTG i
FUSRAP - WELDON SPRING SITE 50:-20t | 2 or 3 G4
- . WATER
5 glE gg £ §> PRESSURE 8 s o
'!- 55 !§ ] E TESTS z S Ju WATER LEVELS,
sis u‘ uksu - . g 2 BLEVATION E ¥ s DESCRPTION AND CLASSFICATION SATER RETURN
z g !xt‘ Bz3| 22 |¥= £ |© OURACTER OF
25‘2 g;g-a;-e.;»i ] OmLLING. ETC.
. 18T 6'|2ND 693R0 6" 6090 135
Shetfist] 69 | 24 | 40 | 29 - 7] 34.7-50.0 FT GRAVELLY, CLAYEY SILT,
74| W ] NODERATE REDDISH BROWN (10R 4/6), HARD,
h GRAVEL 1S PRIMARILY VERY LIGHT GRAY
o {NB) ANGULAR CHERT.
hr -
Slistist) 15 | | o2s {sors 40448
SS S 45 -~ ] BOREHOLE WAS
AL N TR TR LT :i s o o ALY
- LOGGED BY EBER-
: LINE ANALYTICAL
B CORPORATION PRIOR
- 70 CORING.
i W BURL INGTON/
% 1@t 11t] ae |20 | 26 | 22 | 9940 |30 T 110750 0-55.0 FT LINCSTONE, VERY LIGHT GRAY | KEOKUK FM.
(N8), SOFT, EXTREMELY WEATHERED, MIXED
T15 | wiTK MODERATE REDDISH BROWN (10R 4/6)
6910 | 53 15 CLAY & VERY LIGHT GRAY (NG CHERT GRAVIL)53.0-B1.0 FT
11 1 '53.0-71.1 FT LIMESTONE, DARK YELLOWISH |DRILLED WiTH NO
R ORANGE (10YR 6/6) TO LIGHT GRAY (NT), WIRZ LINE DIAMOND
55 =1 MODERATELY SOFT TO MODERATELY HARD, CORING USING
. 8 le.2'l 18 T 15| vues 1 10 3 oW, HORIZONTALLY FRAC- waTER,N/ 2/13/86
S > | TURED WITH CLAY AND SILT FILLING AND =
o T 2! PLANAR-ROUGH SURFACE, 0.1 TO 0.8 FT
T | THICK DARK YELLOWISH BROWN (10YR 4/2), .,
.20 s | 9 TI ] | s0FT, EXTREMELY WEATHERED LAYERS, RaD = 507
19.4] 10 | 10 60 = 0.1 70 0.5 FT THICK VERY LIGHT GRAY :§ g: ;:"
- (N8) CHERT LAYERS AND NODULES. :
21,6 15 | 13 N
- {
- TJ
T| | 629 FT FRACTURE ORIENTED 70° RELATIVE
70 CORE AXIS, NO FILLING, PLANAR-SMOOTH
SURFACE. RN 22__
Elo|1o] 100 i e RaD = 15
o T L =z AF = 0.4 FT
o -2 LP = 1.4FT
47
< 1
10 11
s12.9 |11 70.5 FT LARGE STYLOLITE
' 5 T1.1-81.0 FT LINESTONE, VEOIOM LIGHT  [ALL BREAKS IN THIS
T | GRAY (NG), HARD, SLIGHTLY WEATHERED,  |IONE APPEAR ME-
0.1 TO 0.5 FT CHERT LAYERS AND NODULES, [CHAKICAL AND
L1 | sTvioLites. ALONG STYLOLITES.
569.0 |75 o
- STE WOLE WC.
mvﬁ:mﬂwg& NORTH OF ASH POND C-4
A-13
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GROUTED TO SURFACE ON 2/13/86.

PROETT .
GEOLOCGIC DRILL LOG FUSRAP - WELDON SPRING SITE 0200 | S | e
Eé | VATER .
= | y . PRESSURE
416 Egi I S | o
; ° g;gsu . g N ELEVATION E ¥ a DESCRPTION AND CLASSFICATION mg.:‘x
olRESEE E°eg) B (oo : SR
8690 |15
—- RN ¢3
10'f 10'| 100 It RQD = 707
§ T T ; AP = 0.4 FT
g 3 P = 1.2 FT
ao-E T
$63.0 |81 4
BOTTOM OF BORING AT B1.0 FT. BORING

ALL SOIL AND ROCK
COLOR DESCRIP-
TIONS FROM THE
BOCK COLOR CHART
PRINTED BY THE
GEOLOGICAL SOC]-
ETY OF AMERICA.

RQD=ROCK QUALITY
DESIGNATION
FOR EACH RUN

AP=AVERAGE LENGTH

OF CORE PIECES.

LPsLONGEST PIECE

OF CORE FROM
EACH RUN.

$SsSPLIT SPOON ST=SHELBY TUBL
DRODORSON, PePTOER: O=OTHER

SITE

NORTH OF ASH POND

HOLE MO,
C-4

A-14
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e

o

NORAY

&

MoECT JB 9T R [ V§ -8
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | 1 2 &5
e COOMDIATES MELL FhoN Q. [ 7 1
ADJACENT TO ASH.DISCHARGE LINE N100, 650 1,250 0 -
{ 171 COMLETED OMLLER QOTEMWY DRLL MMI MD MDD Ml SAX |OVEERSEEN Y. [MBCX €10 TOIA BEPTM
e | 8% KIRT JAEGER OME-S5 (Uad %0 no nY
[(T- @ 7, gl CAN MxIS (tafiIs (DT & CASKC [ T 15 EPTWEL. EMe SATDR [V, X & -
- 303/ 3 s . 635.9 30.0/5%.0 €0.0/5%5.
SAnLE RaddER ST FaLl CASBE LEFT B MO L BMNADETH LOBSED BT
MO LBS/30 N WO ] A ATKBISON
| WP
E‘“’ E ! PRESSANE 8 J——
E % |CE T = |u wW LS,
H 4 H.; E arvimes E i MIOPTHN 4D QASSFEATEN wm
i! gi s 'gg§ za !:E 5 Shise. 1.
srlselwor, 6359 1 01
- ; 0 10 1.0 FT DRGANIC DEBRIS, GRASS, 0-38.0 F7 DRILLED
e 634.9 ] A 1 FRAGENT VITH GIN 0D HOL-
“ . 1.0 10 7.0 FT CLAY SILT/SILTY QLAY, LOW STEM AUGERS
- MOTTLED ORANGE AND GRAY (10YR 5/4), USING CENTER PLUG.
3 e J{1H{I=d vERY STIFF, M0IST, BLACX FRAGENTS.
o 18°02.58) 26 | 9 | 12 | 14 ] &
I 5 V)
o | ]
-t e
ST ] L] 62'.9 7 -/ :
y |22 -/: 7.0 70 17.0 FT SILTY QLAY YELLOWISH |0 70 10.0 FY.
R :/ BROWN (10YR 5.5/5) TO ORANGE (10YR BOREHOLE WAS
>0 B jrejeg s / 5/5) AND GRAY (5Y §/1), VERY STIFF, RADIOLOGICALLY
WA '°]/w MDIST, TRACE SAND. LOGSED BY
e |welssf 2 |9 |0 |0 q/g P
I -/ CORPORAT 10N,
- :/_
' ”
% w1 | e 9| /3
15 4
bv.3
x 618.9 | 17
- 17.0 T0 22.0 FT CLAYEY SILJ, GRAYISH
: | ORMNGE (107R §/3), WITH ORANGE AND
> (182t 23 T s e o BLACK WOTTLING, VERY STIFF, MDIST.
2 w o
v,
: 613.9 |22
22.0 70 40.0 FT GRAVELLY CLAY, ORANGE
N s (10TRS/4 10 10YR 5/8) TO YELLOW (10T
o0 187087 50 |18} 23 A v §/6) VERY STIFF TO WARD, MDIST, WITH
8 1 ANGULAR WHITE (N9) TO OARK YELLOWISM
3 ORMIGE (10YR 6/6) CHERT.
2 ,
»
r—d
Speje] (3|0 ;
3% |~
»
IR R E
1 600.9 |3 \
” 11 mi s
T OO TR AUIKENT 10 ASH DISOUNGE LINE 17 s

A-15
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MOECT 48 0. [* ol N ML wh.
CEOLOGIC DRILL LOG FUSRA® - WELDON SPRWG STTE H50-20 1 2 w? 65
5| — )
- wns e
E§ 4 g £ Liidi 2 L W uws,
- FE REvaTem a SESCNPTION MD QASIFEATEN SATR ATAR
i = ¥ 2 E IMTD: oF
ST =k
- £009 |35
3 ] 38.0 F1 AUGER
g . REFUSAL.
- 3
- ] Av AV
A . $2.0 0 40.0 FT
= 595.9 |40 : , DRILLED WITH 6-IN
T={=| 40.0 70 67.5 FY LIMESTONE, YELLOW TO | TRICOME ROLLER BT
3.0/3.0] 100 THE| BEIGE, MOOERATELY T0 LOCALLY EXTREMELY | MO WATER.
- MEATHERED, MODERATELY WARD, MODERATELY | .0 o 10 93 ¢ F7
T T 10 EXTREMELY FRACTURED, WHITE TO GRAY, | e’ ol ing
H VERY MARD LAYERS MND PATCHES OF OHERT. | oo '\ o) un
, o ], | 40-0 7O 40.1 FT CLAY SEaN. INPRE GUATED 817
§.0'5.0] 100 o] 46.6 10 47,0 FT CLAY SEAM, USING WATER
"
e 20| s T AL ING TON/KEOKLK
_ - FN.
= o | 3| 3
E 7 50 T1° PR )
- {8 A (D D ()
e = 1 b1 Ad ¥
: i Pod e
» e 4 82 18 }
E : -
2 (0337 8 55 iz s ol e m
g T} | 55.8 70 58 FT QWARTZ FILLIK.
(=) il ¢ 20 1§ R
= { - |
£ Dh.oiool o .
T 58.0 T0 67.5 FT BECOMING FRESHER WITH
.02f 30 | 5 41 HIGHLY WEATHERED Z0MES AND SOME
’ n o STYLOLITES. RQD-ROCK OUAL ITY
5.03.6) T2 |0.01) 20} § == DESIGNATION
T8 FOR EACH RIN.
| APIAVERAGE LENGTH
- OF CORE PIECES.
L LPsLOMGEST PIECE
T3 OF CORE FROM
5.0 4.8 % = EAG: .
. ALL SOIL AD ROCX
563.4 : COLOR DESCRIP-
§7.5 T0 73.0 FT LIMESTONE, MLUE-GRAY, | TIONS FAON THE
T | FRESH, NARD, CRYSTALLINE, WITH OCASSIOMAL
70 JrT|o| LATERS MO PATCES OF WITE MO GRAY | PRINTED 87 T
® g |
5.0!5.0] 100 x| T SEQLOCICAL SOCI-
-} £TY OF NERICA,
1948. 1
562.9 | 13 4 4
] BOTION OF BORING AT T3.0 FT. BORING )
- GROUTED TO SUAFACE ON -
SSeIML LT SPetms S1eSaELIY mnt -l .
ool iy ADJACENT TO ASH DISCMARGE L1 ¢-5

A-16
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&

ROJECY : : 4B 0 WEIT B MOLE 0.
GEOLOGIC DRILL LOG FUSRAP - VELDON SPRING SITE 14501-201 ] | w2 c-6
SITL COORDO TS AGLE FROM MORC. AL
SOUTH OF ASH POND N100, 450 1,150 ) -
| T CoOMALETED DRLLER GEOTECHNOLOSY INC. DML AT MO MEDE wnf ST |oveOmmeEx 10 (BB 1S ™A N
&N/ | 62078  {KURT JAEGER/GEORGE MATTHEWS! — CME-45/CNE-T50 SV ns oS oy
CO OOVRY /D CON BOxES [SaMES JEL. TP &F caSe [emoud G P IWEL. GBS MTR AL TeP OF R !
- 20/m 4 ¢ ] - 6337 BN/ANRS D5 /682
SAPLL DAY SURT /1AL tAE LT B ML IARETN Lt WY,
MO LBS/30 N e LATROCE YOUNG |
mm [
5 ‘ MU - on
E = !E =T L1 W LV
! wrlzk BrvaN E i PESCIPTEN M0 CLASSFCATEN Tm AT
i! g 1 E' gl !3 !z% : =y
‘Isec/woel 638.7 |0
-7 0 10 16.0 FT SILTY LAY, MODERATE BROWN | 0-23.5 FT7 DRILLED .
:/ (SYR 474), WOTILED WITH MEDIUM LIGHT  |iTH GVAIN 0D OL-
. / GRAY(NG) SILT LENSES, MOIST, STIFF 70  |LOW STEM AUGERS |
- / VERY STIFF, TRACE 10 SO FINE GRAVEL | USING CENTER PLUC.
= ./~ (PRINARILY JOEOUS AND METAMDRHIC COMPOS- i
-~ ELUNE S TR B N I :/ 1] ITION), PYROLUSITE STRINGERS. 0 70 10.0 FT BORE-
5 -/-— WAS RADIOLOGICALLY
2/ LOGGED BY
/‘ ERERLINE
b / ANALYTICAL
/ CORPORAT 10N,
S5 [ inel ipe 2/H
yieiee] e | 3] e e . 2 .
103 /_ v ¥_s/zo/os
- :/ — » WAY BE AFFECTED
3| 2| 2 [PusHED e 700/PSI. ~/‘ 3 BY INCOWPLETE
i :/__ BREADOW OF
spein| 9 [ s | e | 2/4 GLEAR MD.
13 'J/ | SHELBY TUBE STUCK
623.7 116 R 116,070 23.5 FT GRAVELLY LAY, OARK ;‘L;?mtg
ST o | g ] YELLOWISH ORANGE (10YR 6/6), MOIST, WARD
ye | 2| O [PsHED}® 10G0 PSLy %13 | vith LIGHT GRAT(NT) AWGLLAR CHERT GRAVEL.| INTO TUBE TO
< RECOVER.
*\‘?. 313 50+ (503 /'
20 23.5 FT AGER
REFUSAL
23.570 25.0 FT
USED TRICOE ROLLER
6.2 L!‘ BIT T0 START CORE
TH [23.5 10 40.0 F7 LDESIOE. LIGHT MOLE. |
25 T Ti] BROWNISH GRAY (SYR /1), MEDIWN SOFT |6 o 1o 67.0 FT
w2 002,00 100 4L T1° | 10 MEDIUM WARD, SEVERELY WEATHERED, CORED WITH 108
- “Tﬂ MTE M(SYR !/Q)O.AY SE“. n‘u‘ DXM i
h OHERT GRAVEL, SEAS P 10 1.5 FT IN IREGUTED BT
e . | THICKNESS, INTENBEODED WITH SEMI- USING WATER MO
E 001,01 33 115 CONPETENT CHERT LENSES OR LAYERS, ey |
e o YA
1I 1 (SIS
e ? 41 84 B
9.0'1.3¢ 1 :
fie =
TYREEE -
oL SPetm STHRELIT N, m -l .
SADEEON NP1 IR SOTIR SOUTH OF ASH POMD G-
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T 4B 0. [ ol N [T -N
GEOLOGIC DRILL LOG l FUSRAP - WELDON SPRIG STE w2 | 2 w2 66
x| messun
esfEiEEE g e . e, )
...! £ -k E nEvanen E ! i SLACRPTEN MO CLASMICATN W A
g » SnETER
!! 4 i E' 5'; ga !;g L, 10
- 7 1Y —
lI
1 o r K
1 ll n ;m ‘”‘2 [‘l)
g R
R § 01 03 M
1 * 8y &8 'l;
598.7 |40 a4 1.2 &
: To] [40.0 70 54.0 FT LIMESTON, DARK YELLOV- s 3
"B I ISH ORANGE (10YR 6/6), MEDIUM HARD,
PR ola ] a . MODERATELY WEATMERED, VUGCY, OCCASIOMAL
LI L | STYLALITES, HORIZONTAL FRACTURES Wi TH
FORE 13| ROUGH - PLANAR TRON STAINED APERATURES.
B
45 IT : é
=] 1
- 1
- 1l
N 1
]J
ADOED 4 CALLONS
NGB so T 49.0 70 54.6 11 SEVERELY VEATHERED ZOME,| OF BLEACH 10
PR o3 ol 6o LT} .| BROKEN, JROW STAINED. BREAK DOWN CLEAR
B 1iahdie ° MO, NOLE CAVED
CORE 15 AT 26.0 FT WEN
o MWD BROKE DOV
A P == M PACKER TES.
we| | ' IT 54,0 T0 63.2 FT LIMESTONE, BROWNISH ERE PERFORMED.
b | ’ 55 TrHe| GRATISYR 4/1), HARD, MODERATELY
g4 03 T 8 L Ll | MEATHERED, NO APPARENT FRACTLRES,
LORE . | OCCASIONAL THIN SWALE INTEASEDS.
1
B
e
4 60 1
10180 114 I ROD-ROCK QUALTTY
oy . DESIGNATION
B FOR EACH AN,
576.5 $3.2 § APSAVERAGE LENGTH
: Y | 63.2 70 67.0 FY LIMESTONE, MEDIUM GRAY OF CORE PIECES.
LT | (N5), HARD, SLIGHTLY WEATHERED, LPLONGEST PIECE
& I TI% smavTic. OF CORE FROM
022.0:1.8] % Y EACH RN,
FmL -
BOTTON OF BORING AT 671.0 FT. BORINC ALL SOIL AND ROCK
GROUTED TO SURFACE ON 6/20/86. COLOR DESCRIP-
TIONS FROM THE
1
PRINTED BY DE
GEOLOGICAL SOCI-
ETY OF NERICA,
1949,
Bagn SELEY [ -l e '2
on;::u‘;nnv;-‘ SOUTN OF ASH POND I 4
A-18
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moLCT a8 e WerT ® ML M
GEOLOGIC DRILL LOG FUSRA® - WELDON SPRING SITE 14501-201 | 1 o2 61
STE CODRDINATT S MELE FRON WMORCL SEANE
NORTH OF .COAL PILE N1D1,200 w50, 450 %0 -
an CMAITD  [MLD GroTECHNOLOCY INC, [ WA MO wDd i i [oamaes 7o [E F12 |TOA WP
/s | e/m/8  [KURT JALGER/GEORGE MATTHEWS|  CME-4S/QME-750 vary BS &5 A
COR. MELOVORTE 1D THE BOXES [SAPLLS |G TP &F CaSh |ORouad DL P TVIL Al SATOR EPTAAL TP OF ADCK
RN 4 3 J - $333 M.20'/59.0 B.5/848
T hmaln OB /TALL TASSG LITT W MOLL DAADETH LOGeED BV,
MO LBS/30 N NONE LAWRENCE YOURG
WATER
E H ] !: mm 8 s On
i ! = ° E - i WM LIS,
* § nrams | p SESOPTON S8 CLASSFEATEN AT
HAAE T L ] =
g E g'b 3 |¥s msa. .
37/ [0 T0 118 FUSILIY CLAY, MOOERATE 0-18.5 F1 nmumJ
. / BROW(SYR 4/4), WOIST, STIFF 10 VERY STIFF, |WwITH 6MaIN 0D ML
] / TRACE TO SOME SUBROUNDED 7O ROUNDED FINE |LOW STEM AUGERS
- / GRAVEL (PRIMWARILY JONEOUS AND METAMDRPHIC |USING CENTER PLUG.
_ ./_. ORIGIN), MOTTLED WITH LIGHT GRAY(NG)
g-‘; st 03 |3 s :/ 1] SILT LENSES, PYROLUSITE STRINGERS.
5-/— 0 10 10.0 FT BORE
:/ HOLE WAS RADIO-
/ LOGICALLY LOGEED
. / BY EBERL INE
-4/ ANALYTICAL
ST T, ‘/r- CORPORAT 10N,
p |10 1st| 20 | 5 |8 1/:
10 :/-' 18.5 70 1.0 FT
U // DRILLED WITH
B T7.5 70 18,5 FT GRAVELLY QLAY, DARx | 2-1/8 INCH TRICNE
] YELLOWISH ORANGE (10YR 6/6), WOIST, WaRp,|ROLLER BIT MO
y WITH WEATHERED ANGLLAR CHERT CRAVEL MO ';'T“RS'T‘ gfn’g
[] [] " » -y .
31301 9° ] 500 | 32 [sess o COBBLES. 9.0 70 21.0 F1
CORED VITH NGB
. VIRELINE DINDND
- INPREGNATED B1T
: S
614.8 [18.5 I .0 F1
- ;:.5 T0 37.0 F1 LIMGION, AR ORILLED ¥ITH TRI-
B NARD, SEVERELY VEATHERED, WITH SENES OF | i’ 602 up
MOOERATE REDDISH BROWK(IGR 4/6) QLAY o0 o vo" " 'pr”
AND CHERT GRAYEL, SENI-COMPETENT GHERT |ooern’ viqi’pom |
LAYERS OR NODWLES. VIRELINE DINOWD |
21,0 T0 26.0 FT QLAY FILLED CAVITY VITH | SvenaTen me |
2 COAL DUST OR FLY-ASH MIXED WITH QLAY, oo op g
AND MIGLLAR ORT GRAVEL. . ‘
' i
% ~ D' u') w
(L . ® ‘_ﬁu n
St TRE T PP I s Ioe3 et e
3 62 &2 O |
12.21 10 0 - - ‘
o e
ﬁg"l.v 1.3 19 5
g_mms
598.3 |3 \
ST PO ST-BELST UMK ot I .
PODIESOR PPTOER SOTHIR NORTH OF COAL PILE -7
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&

PROECT L8 . Sl = [ g Y
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRO SITE w2 | 22 67
5 =4p ]
PEESLNE
e fg BEE Jbs] . =
-3 [} -y S ]! CLLVATEN ; SCILAPTEN MD CLASFICATER SATIR BN
= |- - ORACTD: OF
!] g i i i' g.; iE !.i L. 70
%3 | ¥ T
)|
596.3 |31 11 N o4
T 3T.0 70 S5.6 FT LIMESTONE, DARK YELLOW- “ROD - 44X
P11 | 154 ORANGE(1OYR 6/6) TO MODERATE YELLOW-|  4p « 0.3 F1
NGB Ijl 1SH BROWN{ JOYR 5/4), MODERATELY MARD, LP- = 0.5 FT
1N B x STYLOLITIC, THIN (LP TO 0.3 FT) CHERT
L] | LENSES, MORIZONTALLY FRACTURED WITH
T SMOOTH-PLANAR 1RON STAINED APERATURES.
1
1
T o5
s o Ao - 21X
g AP« 0.3FT
x LP = D.1FT
NGB
y 19
fizqs.o' 1.6 04 ;
1
- T T )
- | —
55 T
577.1 - AN ob
. 55.6 70 64.0 FT LIMESTONE, BMEDIUN GRAY D - 53X
T1 | (NS), WARD, SLIGHTLY WEATHERED TO FRESH | AP » 0.3 FT
NG =] | MEDIUM LIGHT GRAY(NG) CHERT LENSES, LP » 1.5 FT
IRl o ods. o] s Il INTERBEDS OF DARK GRAY(N3) T0 DARK
B1 1 b I CREENISH GRAY(S0Y 4/1) SHALE, STvLO-
LoRE 0 Jo 4z | e,
.o ADDED FOLR BOTILES!
1 OF BLEACK TO MOLE
31 TO BREAX DOWN
T CLEAR WD,
589.3 | ¢4 L
B BOTTON OF BORING AT 64.0 FT. BORING
» GROUTED TO SURFACE ON 6/10/86.
- OO -ROCK QUAL!ITY ALL SOIL AND ROCX
- BESIGMAT]ON COLOR DESCRIP-
4 FOR EADH MM, TIONS FROM THE
] APAVERAGE LENGTH
. OF CORE PIECES. PRINTED BY THE
3 LP=LOMGEST PIECE GEOLOSICAL SOCI-
< OF CORC FROM ETY OF MERICA,
- EACH AN, 1948,
-
: )
SO PO ST % -
.c—.m‘:na—n:l.' I MNORTH OF COM PILE : &7




o

ansnale [ L . PR <

MOECT JB T [ -T9 ¥
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | | o3 c-8
3114 CODMDBMATES MELE FION MR BANG
EAST OF BLDG. 407 N100, 450 w49, 900 % -
Nm COMMLETED DIRLLER QOTEMOGY INC. DRLL WAKE AD MODEL Wi SO [OVIEMSEEN F1. fMCx €10 TOTAL BEPTM
6/K/86 | 6/8/86  |KURT JAEGER/GEORGE MATTHEWS|  CME-45/CME-T50 s-ven 00 &0 Y
CON MCOKRYFT/D CONE BOXES [SAMLES (6L TOP &F Cased ooud B EPTWIL. SOUE BATER ST/, TOP OF ROXK
o LY 1) g ] J - 6553 52.0°/603.8 N0/4253
SAMPLE RAMAER WOGMT/FALL CASSE LETT B MOLL: DAADETH LOSGED BV,
M0 LBS/30 N NONE J LAWROCE YOUG
WATER
E ¢ i 4 oS 8 TS -
E - hadid ] W LS
E > g BEVATEN E ; i MSOPTION D CLASSHCATION WATIR I"Il:
i! E i E! ?,:g Eﬁ !lg L. £TC.
A o _.J'_.‘ [ 555.3 ° -
654.8 |0.545-59 | 010 0.5 FT GRAVEL, MEDIUM GRAY(NS), 0-30.0 F7 DRILLED
27 LIMESTONE, TRACE ORGANIC DEBRIS, ROADBED] WITH 6VAIN 0D MOL-
;/ 0.5 70 15.0 FT SILTY CLAY, DARK GREENIS|LOW STEM AUGERS
3 GRAY(5CY 4/1) TO MODERATE YELLOWISH USING CENTER PLUG.
o —+ :/— BROW(IOYR 5/4), MDIST, MEDILM STIFF,
> (1851 6 | 3|33 / 1} 10 STIFF, MOTTLED WITH MEDIUM GRAY(N5)
5 4/ SILT LENSES, OXIDIZED ZONES NEAR BOTTOM
:/ oF LNIT. 0 10 10.0 FY
/ BOREHOLE WAS
.:/ RADIOLOGICALLY
/ LOGGED BY
SS | pel (ae :/“" EBERLINE
2 184113 13 2 ) 8 _/ 2 ANAL YTICAL
: 10 :/—- CORPORAT 1 ON.
| -
$11, 0.52 b :/
3 2o PUSHED @700 PEI _/3
Shepe 2 |« 5|7 Y
640.3 | 15 37/ [ 15.0 10 2.0 F1 SILTY GLAT, L1GHT BROW
. (5YR 5/6), WOIST, VERY STIFF, SOME FINE
4 % GRAVEL, PYROLUSITE STRINGERS.
gs.‘ il o] s | n :/s
20 -/——
ST |5 gl2. b :/
3 [2.02. PUSHED @ {100 P$] ./s
g% 18° 24" 18 6 1 11 :/1
25 " bt
§29.3 |26 7 26,0 70 30,0 F1 GRAVELLY CLAY, LTGHT :ﬁg 'ﬁ‘f“
] BROWN (5YR 6/6) T0 DARK YELLOWISH ORMNGE | v/ 1720 2" 0 £y
. (10YR 6/6), MOIST, MARD, VERY LIGHT GRAY| > 0T,
T 7 y (NB), MODERATELY WEATHERED, ANGULAR DRILLED wITH NxB
o fiert 90 50+ | 5 sy : CHERT GRAVEL, TRACE TO SOME FINE-GRAINED| DINOND IMPREQNATEN
5.3 |30 SAND. CORE BT AND
5 | 9 ] 30.0 T0 34.3 F1 LIMESTONE, DARK YELLOW- | FRESH WATER,
NXE 13.2] 10 | @ ] ISH ORANGE (10YR 4/6), MODERATELY SOFT,
MR aol e [ T3 1 ] S| SEVERELY MEATHERED, WITH MODERATE BROWN %
LI RANE! (SR 341, CLAY SENE VITH CERT GAVEL | o, g 4y
FORE AND SEM]-COMPETENT CHERT LAYERS. o os T
15.5] 5 | ¢ 86? 3;5 | I
L 418 L .
et Mot TorEh R EAST OF BLDS. 407 68
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GEOLOGIC DRILL LOG ok o | 2es ™
FUSRAP - WELDON SPRING SITE H450- 201 2 o3 c-8
Ol o | oo "
Egg Eg;‘; £l TesTs | 8y wiTEr Lo,
, E ¥olly ;E ELEVATION g ! DESCRPTION AND CLASSFICATION WATER RETURW,
;" = E. 8 (E8|w & 2 E é CURACTER OF
L ag; £ gag ?E S:E 8 ORLLIG, ETC.
6203 |35
KO | 1 | 8 L [ 34.3 68.7 FT LIMESTONE, BROWNISH GRAY
LI | (5YR 4/1) TO DARK YELLOWISH ORANGE
T | (10YR 4/6), MODERATELY HARD, MODERATELY
+ TO SLIGHTLY WEATHERED, STYLOLITIC, VUGGY|
T CHERT LAYERS OR NODULES, HOIZONTALLY
] | FRACTURED WITH JRON STAINED AND CLAY
40 71— FILLED ROUGH-PLANAR APERATURES.
T RN 02
633 | 42 4 ROD = 527
:7 42,0 TO 44.0 FT CLAY FILLED CAVITY. AP = 0.3 FT
"I',XREE Y LP = 0.6 FT
e 0.0 1T T 63 |44 KLl
CORE 45 1
12
|
1
1
-
AT
- T
o
50 7 T ]-—'
o L 1526 T0 56.0 FT BROKEN ZONE. AVALZ7E
4 L i
Msleoine! o i RN e3
CORE & ROD » 33/
55 = AP« 0.3 FT
it LP = 0.5 FT
] T
ST
T T
: RUN ¢4
s0 T ROD » 557
NXB —_ AP = 0.3 FT
YR Lo 1| w00 s LP = 0.7 FT
~ &
CORE iy
.
< ]
-J 1 1
65 T |
T RUN_#5
T ROD = 397
1 AP s 0.3FT
- . LP=0.7FT
e e TR R 75.0 FT LIMESTONE, BROWNISH
g 70 FTTHE| GRAY(SYR 4/1) TO NEDIUN GRAY(NS), HARD
Lae [0.0°[10.07] 100 . SLIGHTLY WEATHERED, CKERT NODULES WITH
CORE 5 I:] VUGS IN CHERT.
- 1
I
580.3 |75 41
= R SNE NOLE NO
0O PR BT EAST OF BLDG. 407 6-8
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GEOLOGIC DRILL LOG

PROECT

w

J0B NG SEET K. HOLE WO,
FUSRAP - WELDON SPRING SITE 1450:-20

SAMPALE TYPE

WATER
g & PRESSLRE
s
§ ELEVATION
=

TESTS
.
e

RECOVERY

SAMPLE BLOwS
w
PERCENT CORE
Loss
N

C.PM,

PRESSURE
P.SJ
THNE
]
NOWTES

0EPTH

15

GRAPWIC LOG

SAWPLE

DESCRIPTION AND CLASSFICATION

NOTES On
WATER UEVELS,
WATER RETLRN,
CHARACTER OF
DAL, ETC.

llllllllllllllllllllllllllllllllllllllllJlLLlllll'lIllllllllllll'lllllllllllllL

BOTTOM OF BORING AT T75.0 FT.
BORING GROUTED TO SURFACE ON 6/18/86.

ROD=ROCX QUALITY
DESIGNATION
FOR EACH RUN.

AP=AVERAGE LENGTH

OF COR: PIECES

LP=LONGEST PIECE

OF CORE FROM
EACH RUN.

ALL SOIL AND ROCK
COLOR DESCRIP-
TIONS FROM THE
PRINTED BY THE
GEOLOGICAL SOCI-
ETY OF AMERICA,
1845,

$SeSPLM SPOOW ST=SHELBY TUBL: STt

DODNSON: PPTT OER: O=OTHER

EAST OF BLDG. 407




MDECT 4B Q. [ 1 afN -\ L& -8
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | 1 w3 J ¢y
3 TOROMATES N FRw R (SR ‘T’
l ADJACENT 10 BLDG. 410D N10, 065 W3, 905 ) -
AN Com ETED [ TT ] GEOTECHNOLOGY INC. DRLL WK AD MODEL ol S (oveERaED: 1 [ 1 TOIA 0EPTR
e/em | em/m KURT JAEGER CME - 45 cverr|  ms ns %y
CORE NECOVERYE 1./ D S LS E. TOP &F Casmc st b EPTWEL AR BATOY -‘..'m
VLY, 3 ] . £56.0 .47 /60653 57685
SAPLL MAER WINT/T AL CASEE LY B WOLL DWADETH LOSEED BV
MO LBS/30 N NONE LATRDCE YOUNG
H
E§ K }E §§ g e e,
¥ 5 CRRALTER OF
il g i é g g !:E smLLEE. £C.
molE el 660 | 0
444 1010 0.5 FT SILTY CLAY, GRAYISH BLACK | 0-37.5 FT DRILLED
:% | (N2), WDIST, TRACE CHERT GRAVEL. VITH 6¥4 IN 0D
) / 0.5 10 26.0 F7 SILTY CLAY, MEDIUM GRAY |HOLLOW STEN AUGERS
':/ (NS), WOIST, STIFF T0 VERY STIFF, USING CENTER PLUS.
1 -/—- OXIDIZED ZOMES.
9 18°:12°] N :/ ]
Eh
-{/
=5 7 A
ST 21 2 kop psy -/2 RADIOLOGICALLY
SS ! vl qe :/" LOGGED BY
o0 |18 17 15 .///3 EBERL INE
10 - /“ AL YTICAL
- / CORPORATION.
-/ ‘.‘
S 1 pe| e Z%*‘
> Lietlist ! 10 Y4
2 154/
$40.0 116 470 | 16.0 70 26.0 FT SILTY CLAY, DARK YELLO-
T Trsin ~/" ISH ORANGE (10YR 6/6) TO LIGHT BROW
ST 2 2 Lonbe) :/ 5| (SYR 5/6), WOIST, VERY STIFF, SOME SUB-
-/— ROUNDED FINE GRAVEL (IGNEDUS AND META-
SAICRITR T :/ 6| NORPHIC CONPOSITION), PYROLUSITE AND
20 - / | IRON OXIDE STRINGERS, MOTTLED WITH -
] / MEDILN GRAY(NS) SILT LENSES.
4%
> e 1 10 :%
25: /
§30.0 |2
26.0 T0 37.5 FT GRAVELLY CLAY, MDDERATE
REDOISH BROWN(10R 4/6), MDIST, VERY
STIFF 70 MARD, LIGHT GRAY(NT) AMGILAR
S Tee CHERT GRAVEL, TRACE FINE-GRAINED SAND.
»
3.5 1 PERFON. |
IS L
2 oo |3 PEREABILITY TEST.
SSrIMLIT SPOCEY STeRHELEY MUK, Ll ML W
PODISEELIS Peif] OO OmOTHER ADJACENT TO BLDG. 4l0 G-9
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GEOLOGIC DRILL LOG s o 2oy I
FUSRAP - WELDON SPRIG SITE M50 201 2 w3 ]
i WATDR
» WS e
EE EEE 5 § s g MTD LOVELS,
Y e8| ¥g s> E L EvATEN E i SESCAPTIEN M0 CLASSFEATEN MR T
AR 1 i
] g 3 gs3| 22 L e, 0C
- ¢ @0 %
1 37.5 70 38.0 FV
d DRILLED WITH
85 Br.5 2-1/8 INCH ROLLER
"JL T [37.5770 65.0 FT LIMESTON, DARK YELLO- | 81T LSING WATER.
LT | VISH ORMIGE(IOTR 5/4), MOOERATELY
g o | VEATHERED, MOOERATELY HARD, FOSSILI- 38.0 70 76.0 FT
E ss s | o 40 11 FEROUS ZONES, VUGGY, HORIZONTALLY DRILLED WITH NXB
TS| FRACTIRED, CHERT LENSES UP 70 0.3 FT | VIRELINE DINOND
g 8 | mie. CORE BIT USING
I 41.5 70 41.9 FT CAVITY, FILLED VITH WATER AD CLEAR
- MODERATE YELLOWISH BROWN(IOYR 5/4) CLAY | MD.
L] | AND ANGULAR CHERT GRAVEL, SMOOTH-PLANAR
é&- APERATURE .
:7 45.2 10 47.2 FT CAVITY, FILLED WITH
! - ev| MODERATE YELLOWISK BROWN(1OYR 5/4) CLAY
E s 121 AND ANGLLAR CHERT GRAVEL, ROUGH-PLANAR
Sl T2 wperaiee.
g - ‘¥_mms
50 <
{
T T 51.8 FT IRON STAINED VUG, APPROXIMATELY
-1 1 3 CI ﬂDE. ) 1) o
£ T B 0 (D)
E s < X
65 58| 89 L8 SRR
8 88 4 8.2 0.5 M
1 13 L4 0.9 V4
1 [ . 1.8 ®
T=7{ | 56.7 FT IRON STAINED VUG, APPROXIMATELY
L4 2 O wIDE.
Slesiar| s ‘
80 » 1
: i . 1
60 |62| 00 I ‘2
g =
%0 |85 I T) [§5:070 76.0 17 LINCSION, BROWNISH
TTI | GRAY(STR 4/1) TO LIGHT GRAY(NT), HARD,
- | SLIGHTLY MEATHERED 7O FRESH, STMOLITIC,
Triy] | MASSIVE, OMERT LENSES (LP 10 0.2 FT
0004 ® | 20 T THICKS.
" 0wl x| K 11| 66.0 70 71.6 FT VUGCY JONE, WUGS
= 0 1 z PRIMARILY ASSOCIATED WITH CHERT LEMSES.
g [oojeo] 0o -
g T
-
1 ! 1
a0 |15 4T
SSoSAT SO STESIELBY S L ®
mr-ms;zuo-m:n“ ADJACENT TO ALDG. 410 9
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GEOLOGIC DRILL LOG T FUSRAP - NELDON SPRAG SITE oo | ey | s

w
<
w

AND DVAMETER

5 missine
;

:

g

»

5

NOTES O

WATER LEVELS,
DESCRIPTION AND CLASSFCATION WATER RETLRN.

CNARACTER OF
DRLLIG, ETC.

ELEVATION

CORE RECOVERY
SAWPLE BLOWS
had
PERCENT CORE
RECOVERY

SAMPLE RECOVERY
0EPTH
CRAPMC LOG
SAMPLE

PRESSURE

LOSS
N
C.PN,

4
e

™E
]
NMNUTES
-~
o

8.0

580.C

-3
o
1

[re————

BOTTOM OF BORING AT 76.0 FT. BORING ADDED 4 BOTTLES
GROUTED TO SURFACE ON 6/16/86. OF BLEACH TO BREAK
DOWN CLEAR MUD.

RQD=ROCK OUALITY
DESIGNATION
FOR EACH RUN.

AP=AVERAGE LENGTH

OF CORE PIECES

LP=LONGEST PIECE

OF CORE FROM
EACH RUN.

ALL SOIL AND ROCX
COLOR DESCRIP-
TIONS FROM THE
ROCK_COLOR CHARY
PRINTED BY THE
GEOLOGICAL SOCI
ETY OF AMERICA,
1548,

NS TN NN PN NN NN RN TSR NN U BT NN SR T I

$S:SPLN SPOON; ST-SHELBY TUBEL; STE TN
n-oo:eso«: P=PTOER, o-ow.:nL ADJACENT TO BLDG. 410 G-9
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LTy

o, ¢ taf 48 0. T L T ¥
GEOLOGIC DRILL LOG = FUSRAP - WELDON SPRING SITE 14501-201 | | w2 613
ST COORDOMTES NELE FRow R [BEAE
WST OF BLDG. 301 N99,521 50,517 % -
3T ComL LD ruun GEOTECHNDLOGY INC, [oML wai a0 oot Wl S5 [OVEERASEN F10  [SCx € oTa DEPTY
Vo7 | /s KURT JAEGER Q-85 Ve ns es n
CONE RECOVERYEF 1./ D CONE BONES [SAES |Gl TOP OF CASHC GROO EL. P TWiL. GDIAD BATER BT TP OF ALK
“X.8/72 4 5 - 654.7 1.08'/623.62 N5/82%2
SAMPLE MR WORT /T AL TAIK LT W WL L DMARETH LOSGED 81
MO LBS/30 N NONE LATRONE YOUNS
i TR
..i ! = |°F ToTs N i W LVOS,
- [ xek Bt | & SEEOPTON MO CLASSFIEATEN W AT
i i hi E' 1 5 CRMRALTER OF
g Ei g:a 3 |8= LSS, [TC.
- nslaelss 654.7 0
// 070 17.0 FT SILTY CLAY, BROWNISK GRAY |0-28.5 FT DRILLED
:/ (SYR 4/1) TO MEDIUM GRAY(N5), MDIST, VITH SJAIN 0D HOL 4
/ MEDIUN STIFF TO STIFF, OXIDIZED 20MES. |LOW STEM AUGERS
: :/ USING CENTER PLUG.
NP s a3l Z/l
5 -/»—-
:/ 0 70 10.0 FY
/ BOREHOLE WAS
;/ RADIOLOGICALLY
/ LOGGED BY
1/
g% 18°[1B°| 14 ¢ 5] 9 :/ 2 mm#](w
104 %*‘ CORPORAT 1ON.
Speior| 3 [ 3 e |0 :%3
lS://A“
. 28.5 FT AUGER
g3n.1 |17 3 4 REFUSAL .
- <A [17.0 70 22.0 FT SILTY CLAY, MEDIUN GRAY |9y 570 7y ¢ FY
:/__ (N5), MOIST, STIFF, TRACE T0 SOME SUB- |pRILLED WITH MG
SSTia 2] 16 | « | o | @ -/‘ ROUNDED FINE GRAVEL, TRACE VERY FINE- | yiRELINE DIAMOND
2 ! 2 ;/_4 GRAINED SAND, OXIDIZED 2OMES, PYRO- TFE QUTED CORE
:/ LUSITE STRINGERS. BIT USING WATER
] AD CLEAR D,
6527 122 22.0 70 28.5 FT GRAVELLY QAY, DARK
] YELLOWISH ORANGE ( 1OYR 6/6), MDIST, HARD,
SS 1 l1e'] 35 | s | 15 | 20 5| ANGULAR OEERT GRAVEL, PYROLUSITE LENGES,| 3.0 F1 COMPLETE
2 2 TRACE VERY FINE-GRAINED SAND, WATER LOSS.
3 BURL INGTON/XE OKUK
< ' Fi.
%.2 |28. L 17285 70 62.8 F1 L]MESTONE, DARK YELLOW-
30 -] ISH ORANGE (10YR 6/6) T0 MODERATE YELLOW
NG 444 _| 154 BROWN(10YR 5/4), MODERATELY HARD, ¥mzm
MR, o3l s L% | MODERATELY MEATHERED, WORIZONTAL CLAY
L 1N RIERED LI 15 MO SAND FILLED FRACTLRES WITH SMDOTH- Are
CORE 65! 101 6 T =] PLANAR APERATURES, CHERT LENSES UP TO - -
w1l 201 s T4 0.3 FT THICK, VUGGY, OCCASIONAL v
16.31 10| s 619.7 |35 T STMLOLITES. :
SLIT SPOCM STFRAELEY TUBK; L l'““ —]
PODMEIN NPT OER OmoTHER WEST OF BLDC, 30! &-13
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GEOLOGIC DRILL LOG e o | er |Mex
LL L FUSRAP - WELDON SPRING SITE MSOH2 | 2 w2 -8
5 i
AEHE A ar T
! ! vl SivaTN E i i HSAPTEN AD CLAMSFLATEN SATD RETUR
cle ] ORALTR OF
ig g ; § E' g-; 52 !ui . e
— ! 1 1 .
29.8 T0 31.0 FT CAVITY FILLED WITH
NG L MODERATE BROWN{SYR 3/4) CLAY AD
IR oly ol 36 JT T | CHRT GRAVEL, APERATLRE DRIENTED "
En( i b > | RELATIVE TO CORE AXIS.
. 115
a0 4T ‘
; 40.8 TO 41.3 FT HORIZONTAL FRACTURE
FILLED WITH MODERATE BROWN(SYR 3/4)
] | MEDIUM GRAINED SAND AND TRACE OF
T 1 | ANGULAR CHERT GRAVEL.
NXB . | 44.0 TD 47.0 FT CAVITY FILLED WITH
- *’}an.os.’z' 62 45 -/‘ MODERATE BROWN(SYR 3/4) CLAY AND SOME
L ;/éé ANGULAR CHERT GRAVEL. v v om
o AN (F1) tF1) (¢4
- 2 4 0.4 &
3 8.} ¢ @
{ K185 o@
[ ) (SN ¥ |
[ .S 1.0 B
T | 60 2.4 M
50 4] |
i
e s
) [ [ J
TEM-5]2] 83 ‘1; :
ORE. o
NXB 55 -4 ]J ")
IR 0ls.80) 80 -
1| ) T
==
RS
. 1
NXB 60 ADDED 4 BOTTLES
IR0 ol8.0"| 88 4 T OF BLEACH TO BREAK
E&c{ I ; DOWN CLEAR WD,
.'1 & ROD=ROCK QUALITY
591.9 PLOE=H eI 71,0 FT LIMESION, BROWNISH DES) ONATION
T | GRAY(5YR 4/1), MODERATELY KARD, SLIGNTLY,  FOR EACH RUN.
65 47| | YEATHERED, MASSIVE CHERT LEMSES UP TO APSAVERAGE LENGTH
0.2 FT THICK, SMALL VUGS (2 M) IN OF CORE PIECES.
L™ cHERT LENSES, NO APPARENT FRACTURES. | LP=LONGEST PIECE
e 1o OF CORE FROM
}gs.o' 5.00 100 s EACH RUN.
418 ALL SOIL AND ROCK
70 1 COLOR DESCRIP-
REbE TIONS FRON THE .
. BOTIOM OF BORING AT 11.0 FT. BORING
4 ; . PRINTED BY THE
. GROUTED TO SURFACE ON 6/12/86 0 eI 501
- ETY OF AERICA
] BiL :
S3EPLIT SPODR STSIEL DY  4:4 mt B
mm’:nuum?:" ST OF BLDG. 0! &3
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GEOLOGIC DRILL LOG |™ rusnw - weoon s site [ vesarozon |1 w3 | G1a

STE COOBOMMATES AL FIOM RS SEANG
SOUTH OF BLDS. 417 N93, 199 49,935 % -
[ -1 COMMLLTED DRLLER GEOTECHNOLOCY INC. DAL MAKE D MDEL i sx [ovansess F1.  [RECx F1J TOIAL DEPTR
6/6/8 | 6/0/86 KURT JAEGER CME-45 every| WS n9 LY
CONE RECOVERTE /D COME DOXES [SAMPLES [E.TOP OF CASMC  [emOsD L EPTWIL GO SATRR PR/ TOP OF ROCX
- %6m 5 ) l - 6558 AW /8L . n5/A83
SAMPLE BARER BOGNT /F AL CASEK LETT M MOLL DAADETH LOBGED BY:
MO LBS/30 N NONE LAWRENCE YOUNG
= WATER
EE 5 § s g R Lhas,
i! a! '-E DELVATEN E i i SESCAPTION M0 CLASSFICATION -‘.'":
g E i E! §‘§ Ea !;g LK. ETC.
- moclwoy] 655.8 10
§55.3 |0.545551 | 010 0.5 FT GRAVEL, CRUSHED LIMESTONE, |0-37.5 FT DRILLED
47\ M11H FLYASH WATRIX. ROAD BED. VITH GVAIN (D WOL-
/ 0.5 T0 17,0 FT SILTY CLAY, DARK YELLOW- |LOW STEM AUGERS
" 1SH ORANGE(1OYR 6/6), WOIST, STIFF T0  |USING CENTER PLUG.
= — -/— VERY STIFF, MOTTLED VITH MEDILM GRAY !
S [wryizr] as | 1| s | :/ 1{ (N6) SILT LENSES, IRON STAINED NODWLES. |
$ "‘/'—‘
:% 0 70 10.0 FT
/ BOREHOLE WAS
S5 {1 ge! o0 :/"‘ RADIOLOGICALLY
Sl 8 | 2| 4| s _/2 LOGRED BY
0y EBERLINE
/ AL YTICAL
:% CORPORAT 1ON.
et s | 3L 1) :%3
154/
j/
638.8 | 17- 2. -
) </ 11.0 10 27.5 FT SILTY CLAY, DARK YELLO-
:/_ WISH ORANGE(10YR 6/6), BOIST, YERY
S5 | 1ae |50 ] STIFF, SOME GRAVEL, TRACE FINE-GRAINED
SAICHETR O B N N ER T % _%; SAND, PYRDLUSITE STRINGERS.
:%
1w 23| 29 | 14| s | 1a :% 5
25-///—-
4/
b7
628.3 p1. ] 37,5 10 37.5 FT GRAVELLY GLAY, VERY
AN . LIGHT GRAY(NS) TO DARK YELLOWISH ORANGE
oe {187 0°| 56 | 40 | 38| 12 . 6| (10YR 6/6), MDIST, HARD, WITH MODERATELY
30 4 WEATHERED CHERT GRAVEL.
Shejr| o |alu]» WA
S5 | qr] 40
SHRCURTAL IS -2 B T INTIR IR IS PO S '
) Wit TE Y
Omion ~eTOEN TR SOUTH OF BLDG. 417 ON PERTNETER ROAD [ en
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GEOLOGIC DRILL LOG mose o M aes ™
FUSRAP - WELDON SPRNG SITE M50 201 2 o3 (X
HI i Y
«|§® . TS e
FH g T 4
ol xis ELEVATION E KESCAPTEN MD O ASSFCATEN SATIR ATTUR.
i F Euz o g - s ONLTD: &
£ g 3 gx3| 22 !ti aLm, £1c.
= e 200 1%
] 37.5 10 76.4 FY
. DRILLED WITH M0B
cio.3 Ky 5T A VIRELINE CORE BIT
0o 0.4/ 0.1] 28 . F : J: 37.5 10 571.2 F1 LIMESTOND, DARK YELLO- | USING FRESH WATER.
NE12.100.0] s o] WISH ORANGE (10YR 6/4), SEVERELY T0
i b 4 £ | PODERATELY WEATHERED, MODERATELY HARD | BURL INGTON/KEOKIK
40 T T_1= 70 HARD, CHERT LENSES P T0 0.3 FT Fi.
F] | THICK, Wuos (P 1O 3 Ow wIDE, HORIZON- ¥ /986
T11..| TALLY FRACTURED WITH ROUGH PLANAR
NXB[5.0'04.6' 92 1 11° | APERATURES AND IRON STAINING AND CLAY |37.8 FT COMPLETE
S FILLING. WATER LOSS.
1 38.3 TO 38.8 FT HORIZONTAL FRACTLRE,
45 <] | ROUGH PLANAR APERATURE, FILLED VWITH
’il MEDIUM LIGHT GRAY(NG) CLAY. v
Re_CF1) 1) (D)
11 b} 8.1 0.1 O
iy N g 6.2 0% g
- &3 0.6
NB(3.007.7] 86 3 § 8203 ¢
50 <L l§ T 64 00 4
1.1 [} .6 2.0 1
11
1 1
- )
KXE(0.710.7] 100 =
55 =T 7
NE[1.T00.7] 41 pi-
- Ij
538.6 IST-UTT] 57210 63.8 1 LIMSTON, BROWNISH
T—T] | GRAY(SYR 4/1), MARD, SLIGHTLY VEATMERED,
- INTERBEDDED WITH GRAYISH BLACK(N2) TO
80 11 MEDIUM DARK GRAY (N4) SHALE.
0e 0. 1410.1 100 —,-
Il] .
_11}§
N VI
4TI
1
-Il 1
65 15
1
1
1 1
1
1 I]
o | 10| 10 -
O | 20 | 10 | =a5.0 Fs.s %
aes s ola.el o0 | 0 | 30| 10 [ 5 g/ 63,070 T6.4 77 LIESTOE, LIGHT GRAT
i b o | 20| s T (KT), HARD, SLIGHTLY WEATHERED, MASSIVE,
o 1wl s IT STYLOLITIC, CHERT MODULES, VUGGY ZONES,
LT | IN CHERT MODWLES.
1 .
|
se0.8 |15 )
SSaSMLIT SO0 ST BY [ 148 4 -§
rc-n.m&kauﬁgn SOUTH OF BLDC. 417 ON PERINETER ROAD 4
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GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE Moo |3 w3 " e
55 'g: i PRESSURE
blieleie e e s,
8|8ie ‘E*i‘g’ﬁw ¥ N & é DESCRPTION AND CLASSFICATION SATER RETURN,
) .3§; E%|Ea3| 22 |¥s5 8 eyt
g‘a Y} En. - i oL

-

BOTTOM OF BORING AT 76.4 FT. BORING
GROUTED TO SURFACE ON 6/10/86.

SINGLE BX PACKER
LOST IN HOLE AND
GROUTED IN.

ROD=ROCK OQUALITY
DESIGNATION
FOR EACH RUN.

AP=AVERAGE LENGTH
OF CORL PIECES.

LP=LONCEST PIECE
OF CORE FROM
EACH RUN.

ALL SOIL AND ROCK

COLOR DESCRIF-

TIONS FROM THE

ROCK_COLOR CHART

PRINTED BY THE

GEOLOGICAL SOC!-

ETY OF ANERICA,

1948,

SS¥SPLMT SPOON; ST=SHELBY TUBL:

DDDNSOR P OER: =OTHER

SOUTH OF BLDG. 417 OGN PERIMETER ROAD

HOLE NC.
C-14

<o
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GEOLOGIC DRILL LOG ™™ T ey | s |
FUSRAP - WELDON SPRING SITE 14501-201 | 1oF 3 6-15
SITE h)ﬂ tS ANGRLE FROM MORIZ, BEARING )
EAST OF RAFFINATE PIT NO. 2 N9B, 524 50, 447 ) - ‘
[ {-1 ] COLETED FNILL[R KOTEMOGY INC. DRILL MAKE AND MODEL WOLE SI2C [OvERmMRDEN (FT.) [ROCT (FT.) TOTAL OEPTH
6/5/86 | 6/12/86 KURT JAEGER CME-45 6-1/4°/% 41.0 34,5 15.5'
CORE RECOVERY(FT./X) CORE DOXES |SAMPLES JEL. TOP OF CASING |GROUMD EL. DEPIWEL. GROUD WATER _JoEPTNAL. TOP OF ROCK
29.3/87 q 8 I - 658.0 18.10'/638.9 41.0'/617.0
SAPLE WSER IO FALL CASING LEFY Jm WOLE: DIA.AEMCTN LOGCED BY:
140 LBS/30 IN NONE LAWRENCE YOUNG
s |62 | Bl g s
3 | m g .
ElE Belc ) "W e | : i wTT LEvs,
w2l ¥ ;-55 : 5 ol aovno | £} 2 ; DESCRIPTION MO CLASSIFIEATION TR p T,
S! §§ gk [Eeged ‘:j g:E 8 DRILLING, ETC.
1% s1sipsigosl 658.0 | O
-7 D10 8.0 FT SILTY CLAY, BROWNISH BLACK | 0-41.0 FT DRILLED
. (5YR 2/1), MOIST, STIFF, ORGANIC WITH 6-174° 00 HOL-
] / DEBRIS, SOME LIMESTONE GRAVEL. (FILL) |LOW STEM AUGERS
7 / : USING CENTER PLUG.
- -
Spefier] 2 [ 4] s |0 :/1
650.0 | 8 -% 0 70 10.0 FT
% 645.5 3,5-?/ 8.0 70 8.5 FT SILTY CLAY, BLACKIND),  |BoREHOLE WAS
10 :/“ 8.5 T0 17.0 FT SILTY CLAY, BROWNISH LOGGED BY
] / GRAY(5YR 4/1) TO MODERATE YELLOWISH EBERLIME )
:/ BROWN(SYR 5/4), MOIST, MEDIUM STIFF, | ANALYTICAL
-/ LENSES OF LIGHT GRAY(NT) SILT. CORPORAT ION.
?jw'w's 3| 4| s :/3
13 /“‘
/A 6/6/86
641.0 ”-7 77.0 70 31.5 F7 SILTY CLAY, MODERATE ¥
:/_ YELLOWISH BROWN(1QYR 5/4), MOIST, STIFF
SS (e lve ]l 13 |6 |6 |7 ﬁ}/4 TO VERY STIFF, TRACE TO SOME CHERT
2 2 ;/__ GRAVEL, AND PYROLUSITE VEINS, TRACE
q/ FINE-GRAINED SAND.
-/ INITIALLY
;/ BOREHOLE WAS
. LOGGED THROUGH
1 YT HOLLOW STEN
g 18°(18 2) ) 9 12 _/ 5 AUGERS. AFTER
25 :/- COMPLETION OF
/ HOLE, 4-INCH PVC
. / VAS INSTALLED AND
-/ BOREHOLE WAS
VA RELOGGED.
§§|a'24' 2 le ol n ‘_'/6
7
Y i
626.5 Pl *Y/7) [31.5 70 3.0 F1 SILTY QLAY, WODERATE )
':/ YELLOVISH BROWN(10YR 574, MOIST,
< -/— VERY STIFF.
oo |18°1257) 18 | 6 | 8 [ 10| 00 35://7
£Se9R. 1T SPOON; ST+ sin WLE WO
o ion, PorTIOER, D-OER EAST OF RAFFINATE PIT NO. 2 6-15
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P

* ey

FUSRAP - WELDON SPRING SITE 14501- 20! 203 G-5
N WATER

& g]é EEIE ¥, PRESSURE NOTES OMi
E§§g 8i ¢ Eg TESTS z g lw WATER LEVELS,

E Yoo plsdf ELEVATION ¥ S DESCRPTION AND CLASSFICATION WATER FETURR
g’ B=luig 22, & C B ez OURASTER OF
3] i‘g_gg; £ §x§ 22 i;i 8 DRLLING. ETC.

E 6230 |35
M/
621.0 | 371
2 N 37.0 70 41.0 FT GRAVELLY CLAY, DARK
16//4 | YELLOWISH ORANGE(10YR 6/6), WOIST,
S | ool eas ; ;; VERY STIFF, GRAVEL 1S MODERATELY
>0 [18'19") 67+ | 9 | 17 |50/5 0 _%z WEATHERED CHERT.
]
617.0 |4 T=T4 377070 70.7 FT LIMESTONL, DARK YELLOV- ;;;&;g :?'T: i
ISH ORANGE (10YR 6/6), HIGHLY TO 2-1/8 INCH TRICONE
T WODERATELY WEATHERED, MEDIWM SOFT T0 | po'ec oy
J T | MEDIUM HARD, HORIZONTALLY FRACTLRED 30 10 15.5 FT
I WiTH IRON STAINING, VUGGY, CHERT LENSES | > .
-4 45 UP TO 0.3 FT IN THICKNZSS. DRILLED WITH NXB
- iz WIRELINE CORE BIT.
& . | IT
£ |1.54s) 87 Tz
] mup
z AP LP  RQD
- T 0.4 1.3 16
50 = | 2 0.5 0.8 £
~ PouE B
= l.sfi.s] 100 ] < S 0.8 1.2 83
: o ¢ogi kg
2 .oy ns | b 108 P ammnr U
j 2.0 20 1 .1‘__’__]_?_J
e T1.2'iC. 4 2.4 300 8 ' T——— <! 52,0 TO 54.4 FT SAND FILLED FRACTLRE
-l i 2‘ C 2C 5 -l 1 | " . . o .~ '
NXz 180057 100 vy gt 1p | 5 55 -I;‘? HORIZONTA. FRACTURE WITH ROUGR PLANAR
— T APERATURE. SAND 1S DARK YELLOWISH
z T ORANGE ( 10YR 6/6), MEDIUM-GRAINED, WITH
2 )
AP P Tl CHERT GRAVEL. i
> = 155.5 T0 6.0 FT HEALED FRACTURES
e 113! oRIENTED 70770 BO'RELATIVE TO CORE AXIS.
- 60 <1
- 1
] §1.0 TO 70.5 FT THIN GRAYISH BLACK
1 (N2) SHALE INTERBEDS.
T
£ T

re 65 .
€ 9.519.5| 100 z
= 1 =
2 i i
2 -

I
70 1
587.3 {10.7

3 | 70.5 70 75.5 FT LINESTONE, MEDIUN LIGHT
- L o | GRAY(N6), VITH CHERT NODLLES, DCCASIONAL
£ 15.0/4.3; % — 51| VUG, AND DCCASIONAL STYLOLITES.

: 4
i1
= 563.0 |75 1T
sy T P SITE NOLE NC.
e o ST OER TR EAST OF RAFFINATE PIT ND. 2 C-15
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(%EOLOGIC DRILL LOG ]m FUSRAP - WELDON SPRING SITE “lea-20 ]'c; ws | s
R’ mEssU
HAF i'igg.g L ! = |

=

llllllllllllll.llllllllJllljlllllLlllljllllllllll|lllLlllll'llll.llll'lllllllj

BOTTION OF BORING AT T75.5 FT. BORING SINGLE WX PACRER

GROUTED 10 SURFACE ON 6/12/06. LOST IN HOLE AND

GROUTED IN.

RQD-ROCK QUAL 1TY
DESIGNATION
FOR EACH RUN.

APSAVERAGE LENGTH
OF OORE PIECES.

LPLONGESY PIECE
OF CORE FROM
EACH RUN,

ALL SOIL AND ROCK
COLOR DESCRIP-
TIONS FROW THE

PRINTED BY THE
GEOLOGICAL SOCI-
ETY OF AMERICA,
1948,

SBoEPLAT SPO0N ST=RELEY T

SODNEN, PP OEN gD

]
M

EAST OF RAFFINATE PIT NO. 2 5
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R I3

[ 191 4B o 1 _ a2 -8 L Y9 %
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-20!] | w3 6-16
st COOROMATLS ML R WO ﬂ‘i‘
FIELD ADJACENT TO ARMY PROPERTY N98, 051 ¥S1,007 ) .
}isu« SR JORUDY GrOTECHNOLOGY INC DM WA AR wEDE CYE T T XX aP) TOA B |
6/3/86 | ©/5/8 KURT JAEGER 45 verr! 0 Y 0.
(O KCOOVXTF1/D CONE SOXIS [SAMPLES [ TOP OF Casa OROLAC E1. EPD/LL. WL BATIR PTAAL. TP &F ACX
3m 5 1 - §56.7 3078286 , WoA2T
SAMPLE RAAER BT /FALL CASBS; LEFT B MOLE: DMADETH LOSEED Y,
O LBS/30 N NONE LAWRENCE YOG
SATER
’ E ! eSS : wus o
Ei ! = g Middl E § WY VLS,
& CIMRACTIR OF
{ g i glg Ea !85 LG £TC.
ry{moy oy 65.7 | 0
656.2 | .5 15 4 1070 0.5 FT SILTY QLAY, BLACK(N]), 0-34.0 F7 DRILLED
; / L vITH SWIN @ haL-
p / 0.5 10 12.5 F7 SILTY LAY, MOGERATE | LOW STEM AUGERS.
:/ YELLOVISH BROWN(10YR 5741, MOIST, YERY
e e S -/- STIFF, WITH MEDIWM LIGHT GRAY SILT
spefiz| | s s [ n :/ 1| LENSES, AND LENSES OF BLACK(N]) ORGANIC
5 -/—- DEBRIS.
i -
Sliet i) a1 | o« | 7 | 1 :/z
2 W:/L 070 10.0 F1
/ BOREHOLE WAS
:A RADIGLOCICALLY
B2 1257773 (12570 21,0 71 SIUTY AT, BROWISH | bl
ST 3/—- GRAY(SYR 4/1), WOIST, VER STIFF, TRACE | au YT1ewL
2 |11l 20 | s s |2 -/3 T0 SOM GRAVEL, TRACE FINE-GRAINED SAND, | copponaT 10w
15 :/H OXIDIZED NODULES. '
:/
] /
Xl s | s |6 | s :%4
635.1 | 2i 4
] 21,0 10 34.0 FT GRAVELLY GLAY, VERY
h LIGHT GRAY(NS), STIFF, MOIST, WITH
T | sueniy eatmenen, crRT GvEL,
Rlefe] e |22 [sorer : 5| 29.0 10 3.0 F1
25 - FALLING HEAD
] | PEREABILITY TEST
]
S i;fﬁh 6/5/8
AREEREEE -fs AVA
¥ 49/ 4— -
:g 34.0 FT AGER
; REFUSAL
-
N7z 0 | 50 bvin S izfj u BURL INGTOUKEORUX
ber.1 |38 T [300T0 71,9 17 LIKSIB, WOOTE ELOMS | "
. "t Ty
ol FIELD ADJACENT TO ARMY PROPERTY 5-16
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GEOLOGIC DRILL LOG o e ey M8
L FUSRAP - WELDON SPRIG SITE W50-200 | 2 of 3 6%
I - ' BATER
E H ggg g» PRESSURE 8 WOTES O
§E & ¥ E TESTS ' SRR WATER LEVLS,
'E _,*S ELEVATION g g S DESCRPTION AND OLASSFICATION WATER NETURN
; | wi E E - g o bd OURACTER OF
£ g glg; E §:3 23 §z§ 8 DRLLIG, £1C.
¥ g1 |3 :
LTI [ growN(10YR 5/4) TO MEDILM GRAY(NS), 34.0 - 34.5 FT
1
<[ SEVERELY TO MODERATELY WEATHERED, DRILLED WITH
NXBlg ol MEDIUW SOFT TO MEDIUM-HARD, VUGCY, ROLLER BIT 10
0
CORE 20 Tz
712! HORIZONTALLY FRACTURED WITH IRON START COREMOLE.
. STAINING ON FRACTURE SURFACES, CHERT  [34.5 - 80.4 FT
JT ]| LAYERS AND LENSES RANGING IN THICKNESS | DRILLED VITH NXB
t'gzaa 1.500.7] 47 40 1+ <'| FROM 0.5 TO LESS THAN 0.1 FT. WIRELINE BIY
- USING CLEAN WATER.
IJ
NXB [ _Tim
ot |5-5]5.5] 100 ik
o 44,5 FT COMPLETE
a5 H WATER LOSS.
13.40 5 | 15 I 46.5 T0 56.5 FT ANGULAR CHERT FRAGMENTS
Y T Jr | AND INTERBEDS OF GREENISH GRAY(SG 6/1)
’ 70 GRAYISH DLIVE GREEN(SGY 3/2) SHALE.
16.8] 26 | 7 :
|
N P R
NXB 50 < RUN_tFT) (r;) |
10. 01 8. * 0.1 0.
Core10-008.9 | 89 ]1;5 %oxﬁ
. . t
T~ i B3 &
Ry - 5 g 1.6 8
. ¢ 8.3 005
B Pyed %
] g 0.4 0.6 70
55 ST T S 1.0 1.8 87
I 1
I 156.5 70 60.5 FT MODERATELY WEATHERED,
]il ! WITH SMALL (<0.1 FT THICK) CHERT
[ ]
NXB NODULES.
X8 14 1f4.0| 98 -
W-—iﬁ
NXB T
Core | 2:0/2.0| 100 1T z
1
d
1
A
65
B l8.0[3.4] 43 X
i 1 E
- |
-1l
4T
- 1
70 ST T}
Mgl 1.6]1.4] 83 o)
1 71.9 T0 80.4 FT LIMESTONE, MEDIUM LIGHT
584.8 |T1.9 == | GRAY(N6), SLIGNTLY WEATHERED, HARD,
XS 18.918.9; 100 L1 ® | MASSIVE, WITH LIGHT GRAY(NT), CHERT
I 1 5| NODULES, BROWNISH GRAY(SYR 4/1) THIN
581.7 |75 AT—T] | (<.01 FT ) SHALE INTERBEDS, AND STYLOLITES.
.S1-9HEL8 STE HOLE NC.
Rt PETOER OTTIER. FIELD ADJACENT TO ARMY PROPERTY 6-16
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GEOLOGIC DRILL LOG T T e

U el |
E E’G’. wSYS - :,'::‘&
S Ei Egg-; fa (s i

SSOPTION A0 CLASIFICATEN WATER RETUW,

8
s PLLIE. E£7C.
11

-

[N |
THHHMHHK
— M =1

oo
o
-

$76.3

e c————— SRR [ L [ A

PR

BOTTOM OF BORING AT 80.4 FT. BORING APPROXIMATELY
GROUTED TO SURFACE ON §/5/96. 20F7 OF 1-1/4°
PVC PIPE GROUTED
IN HOLE.

ROD=ROCX QUALITY
DESIGMATION
FOR EACH RN,

APSAVERAGE LENGTH

OF CORE PIECES.

LPsLONGEST PIECE
OF CORE FROM
EACH RUN.

ALL SOIL AND ROCX
COLOR DESCRIP-
TIONS FROM THE

PRINTED BY THE
GEOLOGICAL SOCI-

ETY OF AERICA
1948,

llllllllllllllllLJllllllllllllllllLllLllllllllllllJlllllllllllllllll

SOTHECR TTOEA TR FIELD ADJACENT TO ARMY PROPERTY

ST P00 STHRELEY TG s J’ll n
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GEOLOGIC DRILL LOG T ey | e
FUSRAP - WELDON SPRING SITE 14501-201 | | @3 c-18
STt COORDMATES 0.0 FRON WO KADG
PATROL ROAD, N ¥ CORNER OF SITE N101,350 52,551 % .
fxan COPLLD DRLLEY  CF OTECHNOLOGY INC, [Pl W A MDTl WU S |OVDRSDY 1) WX ¢1) Tola s W
6/B/86 | 6/23/86 |KURT JAEGER/GEORGE MATTHEWS|  CME &5/OME TS0 -very %.0 oo 18,0
CON R OOVIRYE1./D CORE SOXES [SAMPLES (L. YOP OF CASHG RO L. mmnvﬁ PTAAL, TP OF MK
-~ 38/88 5 3 ] - €338 ] a0 /5R8 : %.0/5918
SAPLE WAMMER BUSN /7 AL CASIK LT M NOLL PAADE™ LOSSDD BY;
MO LBS/30 N NONE J LAWRENCE YOUNG/AATRINSON
WATER
!5 £ g P SSUE ¢ ——
E§ §§ 1 s - E o] i W LS,
ki BIVATIOR h SESOPTON AD CLASSFICATION WATER AT
HART | e
£} gg g:g BLE LK. T,
sl wos| 633.8 10
4 0 70 5.0 FT QLAYEY SJLT, MODERATE 0-17.5 F1 DRILLED
. YELLOWISH BROWN(IQYR 5/4), DRY, SOME VITH SVAIN 0D WOL -
4 ORGANIC DEBRIS, VERY STIFF TD HARD. LOW STEM AUGERS
n USING CENTER PLUS.
- e
gs' THESE IR R R . |
628.8 |5
. -// 5.0 10 17.5 F1 SILTY CLAY, DARX
;/ YELLOVISH ORANGE (10K 6/6), WOIST, |0 40 10.0 F1
/ STIFF 10 VERY STIFF, SONE FINE GRAVEL, |aopruoir waS
- OXIDIZED ZONES, PYROLUSITE VEINS AND
] RADIOLOGICALLY
. / | sTRINGERS, LOGeED BY
SS | ool g0 ]
o0 [18°) 14| 92 3 s |7 -/2 EBERLINE
10 :/_“ ANALYTICAL
-% CORPORAT]ON, J
'*%
Spepr| e 13 |9 | :/3
15:454-
Z/A 1.5 FT AUGER
616.3 [17.57 REFUSAL .
] DRILLED FROM
. 17,5 10 3.0
20 USING TRICONE
. ROLLER BIT - WO
E < SAPLE RECOVERY,
2 ]
Y 25
= ]
& ]
] WATER LOST AT 29"
L
593.8 | 35 - —
. 4]
poietiiquod i iy PATROL ROAD, N ¥ CORNER OF SITE 6-18
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GEOLOGIC DRILL LOG el o s |
FUSRAP - WELDON SPRING SITE 1450i- 20! 2 0r3 c-18
- WATER
E g§ ElEE E, pressuRe 8 MOTES OMi
E E! ke E TESTS £ | 3 g ' WATER LEVELS,
oLy ELEVATION DESCRPTION AND CLASSFICATION WATER RETURN
HEHE A Bl ¥ Bancr &
g ﬂg";g 3 §‘§ é-z ili [ ORLLING, ETC.
£98.8 35
5978 ) 36 7 36,070 71,7 F7 LIVESTONE, BURL INGTON/KEOKUK
MODERATELY WEATHERED, BEIGE TO YELLOW | FM.
1.1 10| & p - LIMESTONE ¥/ DCCASIONAL GRAY ZONES,
| WODERATELY TO HIGHLY FRACTURED, LOCALLY
1.00¢.0| 57 [20.4) 20 | 8 4 EXTREMELY FRACTURED, LOCAL DISSOLUTION.
40 1 ] LIMESTONE 1S SOFT TO MODERATELY HARD,
.01 10} 5 1 CHERT 1S HARD 7O VERY HARD. OCCASIONAL ._2! 6/23/8%
i | CALCITE FILLED VUCS. BECOMES FRESHER, -
L{ | LESS FRACTURED BELOW 64 FT, STYLOLITES
1| BELOW 64 FT.
-
45
JE
6.04.7 T8 T
I T2
- 1 &« AP LP  RQD
= - RN _(FTI_FD)_(7)
- 1 0,2 0.45 3t
S T 2 €2 0.1 4
5 T 3 0.2 &5 M
50 4 0.3 0.8 T
) 12 5 03 0.1 §9
x 4.03.4' 85 z 6 0.3 1.2 82
= =
oo T
& 71
-f
|-~} -
§ 55 - —Hr
o 16.0'16.0'; 100 . iz
w 4 12
£
o T
& T
» 1
0o -l
z 60
] |
11
E 'y
10.018.9'| 99 3
65 ;
1
'_' 1
-t [ |
70
] 1.7 70 79,0 F1 LIMCGIONE, GRAY,
862.1 |71.7Fpiw) CRYSTALLINE, IRREGULAR OCCURENCES OF
GRAY CHIRT, FOSSILIFEROUS, SLIGHTLY
0.0010.00 100 S WEATHERED TO FRESH, HARD LIMESTONE AND
BN . AND VERY HARD CHERT, SLIGHTLY T0
558.8 | 75 | | MODERATELY FRACTURED, MOST ARE
SN SR -13
mo?i“é?;m ey PATROL ROAD N ¥ CORNER OF SITE c-18
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wier

MRETT JB 8. T . WILE WD,
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRMG SITE o200 | 3w
WATER .
EE!’ E ! PRLSSURL C XY )
55 - s hidid z . W s,
! * apmnn | £ BESOWTEN M9 CLASSFTATION IR T,
HEF i Aty
iy [TV R
L NEARLY HORIZONTA.. PRESSURE SOLUTION
L1 | ACCUMRLATES OF SOFT TO MODERATELY SOFT
DARK GREEN TO BLACK MATERIAL AT T7.8
g T0 71.4 F1, 78,0 FT, 78.2 10 78.3 FT1,
54,9 |19 1 AD 78,5 FT. .
- BOTTON OF BORING AT 19,0 F1. BORING
“ GROUTED T0 SURFACE ON 6/23/06.
b RQD=ROCK QUALITY ALL SOIL AND ROCK
B DESIGNATION COLOR DESCRIP-
. FOR EACH RUN. TIONS FROM THE
4 AP<AVERAGE LENGTH
7 OF CORE PIECES. PRINTED BY THE
] LPsLONGEST PIECE GEOLOCICAL SOCI-
. OF CORE FAON ETY OF AMERICA,
. EACH RN, 1948,
- A
.
]
' b
T ——— i oL
?&m’;nw: PATROL ROAD N W C!P(R OF SITE 8
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GEOLOGIC DRILL LOG ha Moo T w2 L
FUSRAP - WELDON SPRING SITE 14501-201 | 1 or 2 ¢-19
128 COORDRATES NK.E FROM HORLZ. BEARN
NORTH PERIMETER PATROL ROAD N101,T700 ¥5!,950 90 -
BEGUN COMPLETED DRLLER GEOTECHNOLOGY DRLL MAKE AND MODEL HOLE ST OVERBLRDEN (FT0 RO 010 TOTA. DEPTM
6/R/B6 | 6/29/B6  |KUR™ JAEGER/GEORGE MATTHEWS  CME-45/CME-T50 B-1/8/3" s 2.5 66.0°
CORE !mpvn.m CORE BOXES SAPLLS €L T0P OF CASKG GROUND £L. DEPTW/EL. GROUND WATER X EPTH/EL. TOP OF ROCX
20.5/82 3 9 - 619.4 40.5'/578.9 4L5'/511.8
SAMPLE HAMMER WEIGHT /FALL CADNC LEFT N WOLE: DA /LENCTH LOGGED BY:
140 LBS/30 W NONE LAWRENCE YOUNG/E.BERGLUND
WATER
pelSEIBEE b, s e o
’95 385 - aranox | & ¥ 5 DESCRP bt
3ls Elurzd - £ |y TION AND CLASSFICATION WATER RETURK,
g z U_,; S¥lv_ g 5_ 4 2 |v CHARACTER OF
ig|82 §813 |£% 823 on !zi : 8 DAL, ETC.
333l oo B 619.4 | 0
Bl & | 2X0 €' | D 6 . x>
518.9 555|070 0.5 71 GAVEL, LIGT GRAYINT, 0-41.5 77 DRILLED
;/ \mu BLACK(NI) FLYASH MATRIX, DRY, WITH 6-1/4" 0D HOL-
] / ROADBED. LOW STEM AUGERS
:/ 0.5 70 16.8 F7 SILTY CLAY, DARK YELLOW- |USING CENTER PLUG.
< -%—- iSH ORANGE(10YR 6/63, MGTTLED WITH
Sl 7 | 33| e ://1 MEDIUM GRAY(NS) SILT LENSES, MOIST,
5 / MEDJUM STIFF TO HARD, TRACE TO SOME
. GRAVEL, PYRO.USITE STRINGERS AMD VEINS,
% OX1D1ZED ZONES.
S| 2| 2| pussED & 990 PSI q/;
e’ R EREREE 2%3—
10 /—
-
:1/// 070 10.0 FT
/ BOREHOLE WAS
1/ RADI0_OGICALLY
S5 1 ool e | ) ! LOGGED BY
el 30 | e 3| . :%7 o
: ANA_YTICAL
;% CORPORAT 1ON.
.J/
! s
SS1ael o ! soe Is0s3 7 60¢. ‘5'837437 15,8 70 41.5 F7 GRAVELLY CLAY/WiATRERZD
20~§7 LIMESTONE, MODERATE REDGISH BROWN
N | {10R 4/6) TO MODERATE BROWN(SYR 3/4)
] SILTY CLAY, CHERT GRAVEL, MOIST TO WET,
A7 | VERY STIFF 10 HARD, OCCASICNAL SEMI-
. COMPETENT CHERT LAYERS, ¥ITH DECOKPDSED
5S | ., . ] LIMESTONE .
¥ | 1] 0 | see |50 / .
25 f
-
-3?;4
i
Spehw| 2 g :%7
307 %—
:
-
Shiel e | as |9 | 12| 3| quy |35 ROGE
. - A STE WOLL O,
O et TR, GROTHER NORTH PERIMCTER PATROL ROAC 6-19
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-~

ey

&

PROECY F- B N ST W MOLE W
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE MSOH20 | 2 w2 ¢-8
5 BATER
s . PRESEUNE wn e
E» g E E Ec. TESTS g SATER LEVELS,
! wED s E SLEwATEN BESCAPTION MO CLASSFXATEN SATDR AT,
i LER-1 Y Eﬁ v 2 i ORALTER OF
g g g v §'§ 2 !'i oL, £TC.
< FOVER S
SSheele| n:i 9
2 39.5 70 40.0 FT CAVITY. .
40 ¥. /24786
JARER ST, | s11.9 s
1.¢' - 4].0 1 T [ 47.5 70 45.2 VT LIMESTONE, DUSKY YELLOW | AUGER REFUSAL AT
(5Y 6/4), WODERATELY WEATHERED, MODER- | 41.8'
I{ | ATELY HARD, MODERATELY FRACTURED WITH | BURLINGTON/KEOKUK
1.5/ 10| 8 ]| MORIZONTAL FRACTURES, WITH LIGHT GRAY | Fn.
N8| oty ol sex 12000 26 | 5 45 T-T1° | (NT), HARD, CHERT INTERBEDS, FILLED 41.5 70 66.0 F1
3 1al 30l s T I2| V0105, AND NODULES LP TO 4 INCKES IN | CORED WITH 10B
: T T| | DIMETER. FRACTURES FILLED WITH MODER- | VIRELINE DIAMOND
11 | ATE YELLOWISH BROWN(IOYR S/4) CLAY. INPREGMATED B17
L1 | FEW OPEN VOIDSVATOY2INCH IN USING FRESH WATER.
DI AETER.
5o T3 45.2 10 66.0 FT LIMESTONE, LIGHT GRAY
T (N6.5), SLIGHTLY MEATHERED, HARD, MIGH
PAGKER TEST T T] | 10 MODERATELY FRACTURED WITH WORIZONTAL
5.9 - g0 Tleo| FRACTURES. LIGHT GRAY(NT), RARD CHERT :
NI T=1{> | FILLED VOIDS, INTERBEDS, AND MODUWLES, ]
B9 (8.5 sz I | FEw FOSSILS. %
10 45.2 10 50.7 HIGRLY FRACTURED VITW 802 | °1 015 6.5
20| 5 85 Ty | CHERT. i BT 8
1 .
B
1
1
1 e
- ] 1
6o T3 | ©0.0 TO 61.8 FT VERTICAL FRACTIRE.
- B .
) Y °
Nm ) [}
3o | 8 |1.5Y s4x - 2
B
1
B |
65
553. 4 65.6 FT FRACTURE FILLED WITH BLUE CLAY.
] BOTTON OF BORING AT $6.0 FT. BORING
. GROUTED TO SURFACE ON 6/24/86. L 1L 10 ROk
1 L SOl
. RQD =ROCX G.I:LITY COLOR BESCRIP-
70 Desiewtion TIONS FAOM THE
- FOR EACH RUN.
] APSAVERAGE LENGTH
. PRINTED BY T
] OF CORE PIECES. GOLOOICAL s:,_
: LP=LONGEST PIECE ETY OF NERICA
] OF CORE FAOM 1848,
] EADY RN, :
T [ T -N
ettt i NORTH PERIMETER PATROL ROAD 9
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e

oECY B .. sk ST
GEOLOGIC DRILL LOG FUSRAP - VELDON SPRING SITE 14501-200 | | w2 c-20
$TC PATROL ROAD - NORTH CENTRAL CooRORATES MBS KT |BARG
PORTION OF SITE N101,0850 ¥s0, 950 ® -
{11 CAMMITD [omiDr GEOTECHNOLOGY INC. [omt MARE D DD L SEr  [ovemaEE YY) (WX FTY 1ot DEFTY
6/8/% | 6/23/86 KURT JAEGER QE-65 -vary x5 55 %0
CO RCOVDNT1/D COR SCKIS [BAMPLS CL. 10 OF CASAC  [OmoU® B EPTWIL. GO BATIR WO T O Mk
“%0,9/82 ] 1 - 6303 44.30°/506.0 32.5'/5918
SAPLE RAMER SDGT /AL CASIG LETT W WOLL: DW.ALDG TN LOG0D B
MO LBS/30 N NONE ] LAWRENCE YOUNG / AATKINGON
. [ %1 ]
!i : £ s L3 8 -_— e i
! 1 E B S i "W UV,
»ls QEvATION B SISOWPTION MO CLASSFICA TN TR ACTU,
i N i i
g E i g:g Ea is SRLLIE. [TC.
seloeslyogp] 6303 10
- 0 70 6.0 FT CLAYEY SILT, MODERATE SROWN [ 0-32.5 FT DRILLED
] (SYR 3/4}, DRY, MEDIUM STIFF, TRACE VITH 6VAIN 0D WOL
- ORGANIC DEBRIS. LOV STEM AUGERS
. USING CENTER PLUC.
gs.ta'xs' 10 | 3] 4|6 ] |
V 6.0 T0 16,5 FT SILTY CLAY, DARK YELLOW-
ST| 2' {1.9'| PUSHED @ 940 PSI ;/2 ISH ORANGE (10YR 6/6), MOIST, VERY STIFF,
, / SOME GRAVEL, MOTTLED WITH LIGHT GRAY
SRR j/~ (NT) SILT LENSES, PYROLUSITE VEINS AND
2t 187119 18 4 1 11 4/ 3| STRINGERS.
620.3 |10 -_-/~
/ 0 70 10.0 FT
:/ BOREHOLE WAS
../ RADIOLOGICALLY
- ://___ LOGGED BY
S1ige]qn® - EBERLINE
e |18 20 | 6 8| 15:/1 AL YTICAL
:% CORPORATION,
/ .
5524 16.5 T0 32.5 FT GRAVELLY GLAY, DARK
] YELLOVWISH ORANGE (10YR 6/5) 1O MODER-
= J5%L | ATE REDDISH BROWN(IOR 4/6), HARD, MOIST
o 5.6 30 | 50+ |%AS r :é 5| WITH MEDIUN GRAY(NS) TO VERY LIGHT GRAY
610.3 |20 || (N8) CHERT GRAVEL AND SEMI-COMPETENT
i CHERT LAYERS, WITH DECOMPOSED LIMESTONE.
:gfj 32.5 FT AUGER
p REFUSAL ,
\"2‘? ]| see |sor1® r . ﬁ;g,?:’gt
%5 VIRELINE DINMOND
- INPREGNATED B1T
] USING WATER.
.
§§ gel10] 39 {12 21 | 18 1
30': —
ssr. [32.51¥ A
. O30Sy, . 7] BURL INGTON/XEORIX
Lo 712 | MODERATELY WEA SRT 10 VERY RARD,| Fix.
p.5' R4 €9 T 15| CRYSTALLINE, HIGH PERCENTAGE OF WHITISH-
595.3 135 JT T | GRAYJSH ORT, QCCASIONAL [ARGE CRYSTA
SHIPLM SPOON ST DELIY TUBK, Ll PATROL ROAD - NORTH CENTRAL e
OO PPTIOER CoOTHER PORTION OF SITE ¢-20
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&

e

GEOLOGIC DRLLL LOG o e |2 ™o
FUSRAP - WELDON SPRNG SITE HSOH 201 2@? 20
5 GATER
PO - e
E gg E ! s g WATER LEVRLS,
- ElE ELEvATEN E ESLPTEN AD CLASEFCATEN GATIR WA
i i § E' T a £ s SMACTD OF
2y g=3| 82 !ti im0
] gy |
LU | oF cALCITE, OCCASIONAL STYLOLITES, SOME | MO WATER RETURN
Y VUGGY, OPEN ZOMES. DURING CORING.
1
s.0le.2] 4 B o
-} 1
- 1
40 IJ 1
| . |
i
1
1
E T
5.0{4.6] 92
13.8] 10| & T AN
s T TGN 2 YY)
§ . : 45 17T I &) S B
= . ? %ol ©
= 11.21 20 5 1.1 3 22 08 N
E : T 4 0.3 &9 &
: R
ol 10] 5
Esoso 100 ] - ToweE
= ¥ ' ]
1
¥ 50 411
w )
! i II
E ’_I 1
-1 1
£ls.0/a1 wu B
« 1
[ I |
Y
I] 1
T {59.7 10 9.8 FT BANDS OF DARX GRAY
T | CLAYEY WATERIAL - POSSIBLY PRESSURE
5.015.0] 100 T SOLUTION ACCUMULATE,
570.5 BS. - BT T
- Y0 BLLE GRAY, MARD TO VERY HARD,
T | SLIGHTLY VEATHERED CRYSTALLINE, FINE TO
! | MEDIUM-GRAINED, LIGHT BLUE CMERT
I OCCURING IN JRREGULAR PATCHES, SLIGHTLY
5.015.0{ 100 -1 | FRACTURED WITH BROWN DR BLACK COATING
85 1 OR STAINING ON FRACTURES, OCCASIONAL
$64.3 |66 TT1 | EVIDENCE OF DISSOLUTION, FOSSILIFERQS,
] BOTTON OF BORING AT 6.0 FT. BORING ALL SOIL AMD ROCK
. GROUTED TO SURFACE ON 6/23/86. COLOR DESCRIP-
] T10NS FROM THE
1 . Y BOCK COLOR CHART
k e muTon PRINTED BY THE
- GEOLOGICAL SOCI-
. FOR EACH WA ETY OF MERICA
: APoAVERAGE LENGTH VA ,
. OF CORE PIECES. '
] LPeL ONGEST PIECE
N OF CORE FAOM .
. _EACH RN, 1
SSSM T SPOMY [ 113 i o
il bibiorioe ] PATROL ROAD - NORTH CENTRAL PORTION OF SITE 20
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T

GEOLOG!IC DRILL LOG e o2 T e M6
FUSRAP - WELDON SPRING SITE 14501-201 | I o2 G-21
STt COORDKRATES MNICLE FROM MORDL BEARNG
300 FT N W OF ASH POND N1DI,336 ¥52,116 90 -

BEGIN COMPLETED DRLLER GEOTECHNOLOGY DRLL MAXE AND NODEL HOLE S | OVERBURDEN FT0  [ROCX 12 TOTAL DEPTH
werse | B8 INC. CNE-55 6/ 54.0 405 1s
CORE RECOVERYEFT/L CORE BOXLS SAMPLES EL. TOP OF CASHNG GROUND EL. DEF TH/EL. GROUND BATER CEPIR/EL. TO® OF ROCX

24.7760 3 8 - 638.7 52.0'/581.0 54,0'/584.7

SAMPLE NAMMER WEXGHT/FALL CASING LEFT N HOLEs DWW /LENGTW LOGCED BY:

MO LBS/30 N NONE A. ATKNSON
WATER
ol | e 8 o
3 Blg ggg cE TESTS z | = TR LEVES,
gg EE tgmggé s ELEVATION & g DESCRPTION AND QLASSIICATION WATER RETURK,
w S¥iwn v CRARACTER OF
] §§ §|§§ £ §=§ Be §z§ 8 DAL, ETC.
- 51§ ¢ lpogl| 638.7 0_|_
638.2 |0.5F 0 70 0.5 FT GRAVEL, LIGHT GRAY(NT), 0-34.2 FT DRILLED
3 N LIMESTONE, IN BLACK SILTY ASH MATRIX. |WITH 6IN 0D HOL-

. - 0.5 70 1.0 FT SILT, ORANGE(10YR 4/5) LOW STEM AUGERS
w . AND GREENISH GRAY(SCY 5/1), SOME CLAY. |USING CENTER PLUC.
< : J11 ]| k] BLACK NODULES, VERY STIFF.

o 18°[12°} 25 6 12 |13 N A

5 - Lal
3 :
. 631.7 |7 3 7.0 70 12.0 FT SILTY CLAY, MOTILED
: ORANGE?( 10YR 4/5) AND GRAY(SGY 5/1),
52§ 1B*[10.57 26 1 12 14 i/; VERY STIFF. 070 10.0 FT
e BOREHOLE WAS

= RADIOLOGICALLY
g 6261 | 12 LOGGED BY
» : . 12.0 TO 23.8 FT SILTY CLAY, YELLOWISH |EBERLINE

| . ORANGE (10YR 6/6 TO $0YR 5/4), ORANGT ANA_YTICAL

SSTel1al 30 | 6 | 11| 1e . ] (5YR 474 10 10YR 4/6), AND GRAY(SY 5/1) | CORPORATION.

2' 155/‘” MOTTLED, VERY STIFF TO HARD, BLACK(NI)

| = p / MANGANESE OXIDE STAINING COMMON.

& .
1/?
S| 2er| 28° ] / =
../—-J
Speps) a3 e | 2 ;/I
N:§¢Qn

3 ] /
=
: 7

oo . . 614.9 3.8 (]

SS27f g 13,51 s0/3" | 42 |sq/3'f - JITITI=] 23.8 TO 27.0 FT CLAYEY SILT, PALE YELL- |34.2 T 74.5 F1
- 25 ONISH BROWN(10YR 6.5/2), HARD, DRY, CORED WITH NXB
2 N ORANGE AND BLACK STAINING. WIRELINE DIAMOND
. 6111 | 21 INPREGNATED BIT
it ' . 27.0 T0 34.2 FT GRAVELLY CLAY, WITE USING WATER.

. (N3) TO OLIVE GRAY(SY 5/1) ANGULAR

SS | 1onlype . 51 CHERT IN ORANGE{ 10YR 4/6) CLAY MATRIX, |[34.2 FT AUGER
2t |18°[107) 29 | 10y MO " ;%; VERY STIFF. REFUSAL.

2 J
w .

6037 [35 1 34.2 70 54.0 F1 LIVESTON:, DARK FM.
. . STE HOLE NO.
e oo th: TR 300 FT N W OF ASH POND 6-21
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PROECT JOB ND. SELET W0, HOLE NO.
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE W50-200 | 2 or 2 62
EE SATER
=2 PRESSURE NOTES O
EE§ E%i £ TESTS = | 8 |u WATER LEVELS,
E ¥ 3 SLEVATION S DESCRPTION AND CLASSFICATION WATER RETURN
gl FES gt ¥ CHARACTER. OF
s s ; ¥ . g w 4 v 4
£ g g; E §:§ 22 g:i 8 DRI, ETC.
£ €037 135
/4 | YELLOWISH ORANGE (10YR 6/6), EXTREMELY
|| WEATHERED TO DECOMPOSED, CHERT AND
5.0{0.9] 18 77 .| LIMESTONE FRAGMENTS IN CLAY MATRIX.
N )’ CHERT FRAGMENTS OCCASIONAL EXHIBIT
- S| DENDRITES AND ARE ANGULAR AND VUGGY.
Ny
40 =
L AP LP ROD
B 72‘.“ (F3 6D ()
5.010.4; 8 = 1 ¢ 0.2 0
L= 2 0.0 0.0 O
V.4 3 0.15 0.45 38
.4 4 Q.0 0150
AL s 00 01 0
V A4 8 0.3 1.0 S8
2 R
Yo BosE
= [5.001.2) 24 ] z 8L
-y LA
e B o474
3 VA
= J -
E 50 T ®
5 [3.0]1.1 17 1 z
Al Ava
o - 7731786
& ~ <, =
-
= 12.0/0.6] 30 APy
" spe 1 | s FELE — ____| Rap=ROCK QUALITY
& . -:I;;c’ 54.0 Aoree.s e tn_ks‘ou»__ .inl TC BLIGE, DESTGNATION
wlyolsal 8o 55 41 = MODERATELY WZATHERED, MODERATELY KARD, FOR EACH RUN.
= I v TRT AR ~
g [ TL_| AND PATCHES. OF CORE PIECES.
] T 1 LP=LONGEST PIECE
z - OF CORE FROM
I L ACH RUN,
5.0/5.0 100 Ti* EACH RU
60 =T Z
HALE ALL SDIL AND ROCK
pummiy COLOR DESCRIP-
g TIONS FROM THE
IrTs 63.7 70 65.2 FT_OUARTZ FILLED VUGGY ROCK_COL0% CRART
. . , L PRINTED BY THE
4.00a.0f 100 [ 0.3] 20 | =
° B i GEOLOGICAL SOCI-
T ETY OF AMCRICA, 1948.
1
] 1
0.1 3| s H
12
4.514.5 100 570.2 B85z
. | 68.5 TO 14.5 FT LIMESTONE, WHITE TO
0o {201} s 70 4T | LIGHT GRAY, FRESH, HARD, CRYSTALLINE,
L] VERY HARD, GRAY CHERT IN LENSES AND
—L|o| PATCHES, OCCASIONAL PRESSURE SOLUTION
T1® | STYLOLITES.
4.0{3.9] 98 T 1=z
= T
64,2 |74 0HT BOTTOM OF BORING AT 74.5 FT. BORING
3 GROUTED TO SURFACE ON B8/1/86.
$S:SPLIT SPOON ST=SHELSY L sTe oL NC.
D=DEIESON: PrPTY CHER, 0:0THER 300 FT N W OF ASH POND G-21
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B 2Ll

PROECT 48 SEET D [V -9
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | 1 w2 on-1
ST COORDBATES MELL FRON NN SEANL
500 FT. WEST OF ASH POND N100, 858 wS2, 554 % -
BESLN CoLETED - rm QOTEMOGY OALL MAIT D MODEL wf SO [OVEERAEEN F1) (X 1) ™A P
7orss | 18 INC. CME-55 s %S ns 0.0
CORE RECOVERYE /D CONE BOXES [SanPLES  {EL. TOP OF CASNS b L. EPIWEL MR SATER EMTaA. TP OF RICx
20.95/% q 4 ‘ - 62, NY/S8 2.5/585.6
St MeER SEIDNT/FALL CASIE LEFT N NOLL DWANADETH LOBCED BY:
MO LBS/30 N 2/6r AATERNSON / EDERGLUNO
1 R
= E PRESSURE TS O
E 55 -1 55 o7 E g | WM UL,
ig" _,,-g 5 arame | & i ! BESCAPTION MO DLASSFLATION WYER TN
Sl CMMACTER OF
g E‘ ; E. §‘§ 3 !‘5 L. £7C.
. oS i 612,10
611.6 10.54=x | 0.0 70 0.5 FT ORGANIC DEBRIS - LEAVES | 0-14.7 F7 DRILLED
: ROOTS,ETC. F&uss{[x:u mgkoa-
- 0.5 10 6.0 FT SILT (ML): BROWN 10 LIGHT
- BROWN CLAYEY s%vm BLACK AND RUST |USING CENTER PLLG.
i I I sTaINED MODWLES.
§§ gzt e |19 ] 33| 28 NS
JlHH
] 6.0 70 14.7 FT GRAVELLY CLAY (60):
_‘_% WHITEISH 10 YELLOW - GRAY (1R 8/2)
R CHERT IN ORANGE (10YR 474 T0 1OYR 6/6)
S Tore/[S| CLAY MATRIX. 0 Y0 10.0 FT BORE-
L 18 }15 45 11 20 ] 28 o 2 HOLE WAS RADIO-
1013 LOGICALLY LOGGED
] BY ERERLINE
= :;fj ANALYTICAL CORP-
1 24.J. 1y ] - ORATION.
SS [+ gel cne . : - 14.5 FT AUGER REF -
2 14° 113 63+ 1 13 15072 597, 4 "457:1 o] USAL. 14.5 10 26.
5/ 14.7 TO 26.5 FT GRAVELLY LAY, ORANGE | FT DRILLED TRy CLA
. (JOYR 4/4 TO 10YR 6/6) CLAY WITH CHERT | AND FRACTURED CHER
] CRAVEL AND SENICOMPETENT CHERT LAYERS. |WITH TRICONE BIT
- T0 TOP OF SOUND
E : BEDROCK.
3 20 - RES1DULM
< ]
~ .
L] -l
] .z 1/14/88
. BLL INGTON/XEOKLK
2 FN. 26.5 10 60.0
S15.6 Ls e F1 CORED USING
NXB|0.590.5% 100X . . 1 ; WE VIRELINE
1 26.5 T0 40.5 FT LJMESTONT, YELLOWISH  |DIAMOND 1WPREG-
o] BROWN (10YR 5/4), MODERATELY WEATHERED |NATED CORE BIT AN
B! gl o5l g3 4 * | TO DECOMPOSED, MODERATELY TO SLIGMTLY ms“ma.
3 ‘ 3] Z| FRACTURED, WODERATELY NARD, WITH MEDIUM | TRl
- GRAY (NG), HARD CHERT FILLED YOIDS. RD - 03X
o |10]s i Trie
s 3
N n : 34.5 T0 38.5 FY CLAY SEAS. A
T 1]*® ROD - 11X
N}X'.B 5 14.3'] 88X A= # e+ 0.3F1
51.1 |35 & P = 0,5F]
. T Yy
o ifagrod gt 500 FT WEST OF ASH POND on-1

A-47




4

&

PRDECT &8 0 © [ Y -§
GEOLOGIC DRILL LOG ] FUSRAP - WELDON SPRIG SITE a0 | 2 w2 an-
= . BATER
34H § s‘ TS g t - )
.! E“ “ [z E nIvaTON E s i SEACRPTION A8 CLASCATION e aTu
iﬂ §, § E! §'§ 53 !'E smLse, ITC
— 571413
1 N o3
TI 1 ROD = 35X
= AP - 0.25FT
] LP = 0.45F1
o3
LS [e.e] ez Tl 355 T0 40.5 FT pECOMPOSED. L CRY
0 RO - 48X
71,6 |ab. S
T | 40.5 70 53.5 FT LIMCSTONE, LIOMT GRAY AP = 0.3 F1
T T | (NT), SLIGHTLY WEATHERED, MODERATELY LP = 0.TFY
HARD, SLIGHTLY MORIZONTALLY FRACTURED,
7] | YITH HARD, VERY LIGHT GRAY (MB) CHERT L.
- - ¥| FILLED vOIDS. RO = 41X
3! 5 u.0 80X 45 T 5 » . °t5 F1
e : = LP » 0.8 FT
L Is RD = 20X
"ol 2 p.o] 100 - z W01 FT
i LP = 0.8 FT
50 =1~
";? 3 R.9| M IIJ . TR
1 11 é m o 4TX
-]1 53.0 T0 53.5 FT YELLOWISH BROWN A s 0.2 FT
0.6 bs oA (10YR 5/4)DECOMPOSED Z0NE. LP » 0.5 F )
o . H®] 53.5 70 60.0 FT LIMSTON , MEDILM GRAY .
3| 548 % 55 FLTI5| (N6), FRESH, SLIGHTLY HORIZONTALLY FRa- —&;!:—:n—
l] CTURED, MODERATELY HARD, WITH LIGHT BLLE AP s 0.3FT
T GRAY (5B 5/1), HARD CHERT FILLED WOIDS, LP » 0.9 FT
T OCCASIONAL STYLOLITES.
B! v (v o -
30 | 3 (3.0 100x T 5 RN 08
552.1 |60 R = 62X
BOTTON OF BORING AT 60.0 FT. REANED AP e 0.3 FT
HOLE 70 8-1/2 INCH AND INSTALLED 2-IncH | 1P = O.TFT
316 STAINLESS STEEL MONITORING WELL
“SCREENED FROM 48.0 10 58.0 FT,
ALL SOIL AND ROCK |
AP-AVERASE LENCTH OF CORE PIECES FROM | COLOR DESCRIPTIONS
EACH RN, FROM THE BODX COLOR |
LPsLONGEST PIECE OF CORE FROM EACH RUN. | CHART, PRINTED BY
AGD=ROCK OUALITY DESIGNATION FOR EACH | THE GEOLOGICAL
RUN. SOCIETY OF
NERICA, 1948,
. 418 : ot W0 :;)"
ceain, TN TR 500 FT WEST OF ASH POND QN

A
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PROEC™ 4B v SEXT B [ S -8
GEOLOGIC DRILL LOG FUSRAP - WELOON SPRING SITE | 1501201 |0 w2 | oe2/2h
st COMDMATES  GMw-2 N100D, 650 ¥52,250 NELT Fiow WA |G
WEST SIDE OF ASH POND Gni-24 N100, 658 ¥2,253 © -
[ 1-T ] COMmLETID DiLLIR GEOTE CHNOLOGY oML WNI ND WDC Wl ST [oveAmSERN #Y) RS 1. ToTAL BEPTM
me | v INC. MOBLE B-57 &y U3 ws 60.0
m:gm.m CONE BOxES {SaS (ELTOP OF CASMC | 0. P TWEL SN SATER L 9 -
T 2 - 6240 10/593.0 2.0/395.0
SAPLL BAABER WEXGHT /¥ AL CASBE LEFY & mOLE DAADETH LOBSED OV,
MO LBS/30 N /00 AATIISON
! am
E -} § g SN 8 W o
E 5! s |°F s S i W UL,
*zE nrviTew E ¥ PO TON MD CLASSFEATIN nTR A
i ; 'i E. o K g D
£ g':; 4 !3i g LI, ETC.
. e L,.- 624.0 | 0
-V 0 70 3.5 FT SILTY LAY, TAN-BROWN, WITH | 0-24.5 FT DRILLED
5 :/ LIMESTONE GRAVEL. VITK SIX 0D HOL-
. 4 LOW STEM AUGER
> ~ ':,// USING CENTER PLUG.
‘ §20.5 |3.545A
SS ¥ ‘ [] -l/ )
e el 25 | 4|15 | o /a 3.5 10 1.0 FT (LAY, OLIVE BROWN (SY 4/6)
5 -/— ¥ITH WOO0 CHIPS MWD BROWN (10YR 6/4)
< . / ANGULAR CHERT FRAGMENTS. 0 Y0 10.0 FT
P2 ] BOREHOLE GMY-2
R 617.0 | 7 1 WAS RADIOLOGICALLY
: 7.0 70 12.5 FT CLAYEY SILT, DARK OLIVE |LOGGED BY
R PT || 11 17] GRaY (57 472- 10¥R 4/2), SOFT, MOIST.  |EBERLINE ANALYTICAL
JILURTU I B I I I 1 CORPORAT 10N, :
N IO: =
o2 | . HOLEGW-2 WAS AB-
S 2t 03 . i ANDONED WHEN A
. 611.5 [12. 54yt DIAMOND DRILL BIT
ks 2918 13| 26 | 15 | 8 | 17 j;&j.;. 125 T0 24.5 FT GRAVELLY CLAY, ANGLLAR |AND REAMING SELL
(2]
] CHERT FRAGMENTS IN A CLAY/SILTY CLAY | WERE BROKEN OFF
15 3 MATRIX. IN THE HOLE AT A
- 1 12.5 70 13.0 FT BROW (5YR 3/6) SILTY |DEPTH OF 4%.5 FT.
2 . CLAY WITH CHERT GRAVEL. HOLE GHY-2A WAS
. 3 13.0 T0 14.0 FT MOTTLED GRAY (N5) AND  |DRILLED 7O REPLACE
- RED (10YR 3/6) CLAY WITH WHITISK (NS TO | Gue-2.
Q v 0 . . 1 WYR 7/‘) C’IRT W\{L.
T o e 1 18.5 T0 19.2 FT ORANGE (10YR 5.5/6)
20 - SILTY CLAY WITH WHITE (N9) CHERT GRAVEL.
= 1 24.5 FT AUGER- REF -
= . USAL. BURLINGTON/
w h 23.5 10 23.9 FT ORANGE (10YR 6/6)SILTY |REOKUK FN.
- CLAY WITH WITE (N3) CHERT GRAVEL. 24.5 70 60.0 FT
S 4 6| B0/ 50/ - | - . : CORED WITH 108
HSA £99.5 Egss % VIRELINE DIAOND
- 7] | 24.5 70 28.0 FT LIMESTONE, EXTREMELY | INPREGNATED CORE
= L2l '| WEATHERED TO DECOMPOSED, SOFT TO MODER- |BIT USING WATER.
§ 4.0/0.2) 5 - Ef ATELY WARD.
-rl /7
— 4/1
S se5.0 | 29 F71,
> 1.2,1.0] 83 30 1101 29.0 0 51.1 FT LINESTONE, TAN TO
El, s]:z ol 7 77| YELLOW (5Y 7/3 TO 5Y8 8/2), WODERATELY ¥7/sz/ss
= |0 x| WaRD, WOERATELY WEATHERED, MODERATELY
ke | |7 FRACTURED, OCCASIONAL HIGHLY WEATHERED
£ [LT58] & F <] 08S MITH CLAY SEMS, WHITE (N9) TO  [EXD Gmr-2,
o 12 | GRAY (N4}, HARD, OHERT LENSES AND BEGIN Go-24
= (5.0.4.3 8 ‘ 529.0 | 35 TT|E| PATDES, OCCASIONAL CRYSTAL FILLED VIKS.
fn Te 114 LE WA
i ~PTOE O WEST SIDE OF ASH POND 1™ o2
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sl

GEOLOGIC DRILL LOG e o | 2wz | o
FUSRAP - WELDON SPRNG SITE MSOH 201 2?2 | GW-2/724
’ E BATER
£ » 'm, - e
EE 55 8 g !E TS g BATER LEVELS,
< | F1B w210 ole BLEvATIN E BESCAPTIN MO CLASSFEATEN "B T
5 21l IS (Ewly 4 5 2 s oRACTR OF
iggar?}: Efli s, 10C.
t 290 |3
= IAE
. 1 .
.91 15 8 . 0.1 FT
e L= 0.1 FT
.2 0| 6 T .
.. Mo -02
fs.ole.6| s2 | "2 3 AL o s A s 0.2 FT
LIS 41.2 FT HORIZONTAL FRACTLRE FILLED wITk |  LP = 0.3 F7
~ T] | GRAYISH GREEN (310G 472) CLAY. 3
= 7 MO - 35X
T N 0.2F7
§ I LP e 0.4F7
= . 45 -7 ® (TR
s (5ol s _1115 0 - 3%
— P& N :0.2F1
£ - LP o 0.4 F1
2 . 1 L LKA
ROD - 35X
E 50 = | 50.7 FT HORIZONTAL FRACTIRE FILLED WITH | pp . g2 F1
L_Ii% | GRAYISH GREEN (10G 4/2) [LAY. e
g 5-0 4-8 96 572.9 L"l II " § LP 0.5 F7
L | 51,1 T0 60.0 FT LIMESTON, MEDIUM LIGHT RN ¢
TrL | GRAY (N6), SLIGHTLY WEATHERED TO FRESK, RD = 13
41 HARD, WITH OCCASIONAL VERY HWARD CMERT N e02F1
01 18} 3 T o | NODULES AND BANDS, DCCASIONAL WEATHERED | LP = 0.55 F1
55 41L1° | ZONES (52,0 F7,53.7 10 54.1 FT,56.6 T0 LTI
5.015.01 100 | o | 30| 5 TT12| 51.1 FT), STYLOLITES, OCCASIONAL FOSSILS,|  MOD « 66X
| SLIGHTLY FRACTURED WITH DCCASIONAL Ne03F7
| | Z0MES OF HIGH MECHANICAL FRACTIRING. LP = 0.8 F1
1 RN o8
2.000.8] 45 o :n-uz
*0.2F7
4.0 |60
* . BOTTOM OF BORING AT 60.0 FT REAMED Motk | LP = 0.5 FY
: 0 8-1/2 INCH AND INSTALLED 2-INCH
] 3160 STAINLESS STEEL MONITORING WELL
N SCREENED FRON 48.0 T0 58.0 FT. SOIL AND ROCK COL -
h OR DESCRIPTIONS
- BORING GMW-2 WAS GROUTED TO SURFACE ON | FRON THE BOCX
7 1/8/06. LOLOR CHART,PRINT 4
. £D BY THE GEQLOGICAY
. AP= AVERAGE LENGTH OF CORE PIECES SOCIETY OF
. FROM EACH RUN. NERICA, 1948,
: LP+ LONGEST PIECE OF CORE FROM EACH R 3
- RUN. D01
] 01T
. RQD= ROCK QUALITY DESIGNATION FOR EACH P 03FY
N RUN.
:
SSSMLT SPODN L3 oLE D
o eES0n IRTORN ST WEST SIDE OF ASH POND ow-2/24
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»

L o A L

PROECT 4B 0 WEIT D MOLE M.
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | tew2 | w3
TE COORDBIMTES MELL FROn MORE. SEANNG
SOUTHWEST OF ASH POND N100, 347 ¥s2,299 0 T -
| T COMMITED - [DRLLEN GE OTE CHNOL OCY ONLL MMT A NKDC YR IR T K afER [ - Xaf ToTAL BEPTM
63/% | 12086 INC NOBILE B-5T/TME TS0 e | ar ] 10 58
CON JECOWRYF /D CON BOXES [SAMMLES [ T0P OF CASMC [GhOLRD L. P TWAL. SREAME BATER EPTAAL ToP OF AOCK
“20.8/67 3 6 - 6368 ] Br/5087 ] 3.8'/558.0
SAMPLL RAMMER BENMT/FALL CASEE LETT & oLl DMARETH LOBSED BY)
MO LBS/30 N /Y ] AATKNSON/EBERGLLND
] WATER
E &K s [°E bidis S i W LS,
- ek BLEVATION E SELOAPTON MD CLASSFLATEN mm T
! Bz !i E! ! ppipaig
HH £ §=§ 3 8= s, £7C
- wylpocigps! 636.8 | 0
9';:7' 0 70 1.0 FT GRAVEL, LIGHT GRAY (ND), 0-28.0 FT DRILLED
635.8 | 1 T ? LIMESTONE IN BLACK (N)) FLYASH MATRIX. | VITH 6-INCH OD MQL-
= ] 1.0 70 8.0 F1 CLAYEY SILT, TAN T0 LIGHT |LOW STEM AUGER
s - BROWN (5Y 5/4 TO 10YR 5/4), SOME BLACK | WITH CENTER PLLK.
® ] MANGANESE OXIDE STAINING.
5 -
3 U 3.0 FT WGUCCESSFIL
o (187177 12 4 5 1 - 2 ATTEWFT TO TAKE
e AU SELBY TUBE SHPLE.
HSA 628.8 | 8 7 |
ST q/q. 8.0 70 13.0 FT CLAY, MOTTLED ORANGE-
LR L IR T I L /g -BROWN-GRAY (10YR 5/4), STIFF, MINOR
3 10 :/—1 MANGANESE OXIDE STAINING. 0 70 10.0 FT BORE-
WA / HOLE WAS RADIO-
2 LOGICALLY LOGEED
ENES Y- BY EBERINE
623.8 |13 7 ) ANALYTICAL CORP-
S 1ie i3] 13 | a4 |8 | 11 / =113.0 76 22.0 FT SILTY LAY, MOTTLED ORATION.
[} - [¥2d )
2 ! 15 /ﬂ ORANGE, YELLOWISH BROWN, AND GRAY
/ (1OYR 5/6 T0 10VR 5/5), WITH FINE-
S N / GRAINED SAND AND WEATHERED ANGULAR CHERT
= 4 / GRAVEL , BLACK MANGANESE OXIDE STAINING
o . / AND FILLINGS COMMON.
YA
Speeiist| 4 i s |6 |8 ;%I
20 "“/ﬂ
3 2/
x 614.8 |22 -
© - 22.0 0 28.0 FT GRAVELLY LAY, ORANGE
SSiar]ne p ws| AND GRAY (10YR5/5),HARD, VITH
2 [1W13°) 55 | 43| % |2 TU 0 wiTisH (107R8/2) AND BROWN (10YRE/4)
25 4 ANGULAR CHERT GRAVEL.
3 - ,
= .
w - 2.0 F1 AKER REFISAL.
4 28.0 70 58,0 F1 COBED
28.0 TO 38.8 FT GRAVELLY CLAY, ORANGE | VITH NXB WIRE L]
_| MO GRAY (10 5/5) SILTY CLAY, WITH | DIAMOND IMPREG-
N HARD, GRAY (N6) CHERT GRAVEL AND SEMI- |NATED CORE BIT
30| 6 |1.4] 2 COMPETENT CHERT LAYERS OR NDDLLES. USING WATER.
3.1 10 RES 10U
S3a9LIT SPCCm STeSHELEY UMK, oL =
PODNS0N PP OER OstTHER SOUTHYEST OF ASH POND -3
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Soonk. -

PROKCT

~—P

GEOLOGIC DRILL LOG o | e | an
FUSRAP - WELDON SPRNG SITE MS0H20 | 2 e 2 am-3
’ BATER
- : g S5 s
"‘SE LLEvATEN MSPTEN MO CLASSIFLATER SATE T
i = BT RE - E OWMCTER oF
£ i 3 Ik g‘3 %3 !li L. 116
] o <]
(I ] 3
- o~
e ls pr e 4
o s % 1/10/88
ss8.0 ps.s 4 | ICTOURERIK FiL
w T :;‘T?l:&sam YELLOWISH N 6
4. ) T0 LIGHT YELLOWISH GRAYl  “Rep v 0%
Inxe FH2 | (5Y /1), WCOERATELY WEATHERED, MODERATELY) o', oy FT
y |5 (e8] sex £| WARD , WODERATELY FRACTURED, FRACTURES 1P« 0.2 FT
L7l | ARE HORIZONTAL WITH SOME FILLED ¥1TH AN 92
] | CLAY, VERY MARD, GRAY (N6) CHERT FILLED " RYYE
T} VOI10S, 40X OF CORE 1S CHERT. 2 D1
B T 1 .
et 45.6 70 48.5 1 ExRoeLy weatereo w0 | o O FT
olsfes) x| o {0 jll; FRACTLRED ZONE WITH CLAY SEA. T‘%‘-‘_’z_;
215 o L AP o 0.35 FT
588.3 ps.s Tt LP » 0.8 FT
g0 ] | 48.5 10 59.0 F1 LIMESTONE, YELLOWISH RNt
L1~ BROWN (10YR 5/4), SLIGHTLY WEATHERED, R0 - 332
NBI |, ot g Tr13 | MOOERATELY WARD, SLIGHTLY FRACTURED, e 0.25FT
3 : T-T95! wITH LIGHT GRAY (NT), HARD, CHERT P e LV FT
. FILLED VOIDS, 20-30% OF CORE 1S CHERT, RN o5 )
il T ] IQ s 12X
1 s 0.3FT
5 9T 1w LP = 0.8 FY
B |, o 112 .
v | 5[4 s z UK
) - ROD » 6
L s 0.3FT
571.8 59 Y LP « 0.8 FT
: BOTTOM OF BORING AT 59.0 FT. REAMED HOLE
] T0 8-1/2 INCH AND INSTALLED 2-INCH 316L
- STAINLESS STEEL MONITORING WELL SCREENED|
R FROM 48.0 TO 58.0 FT.
. APe AVERAGE LENGTH OF CORE PIECES FROM
- EACH RUN. SOIL AND ROCK
] COLOR DESCRIPTIONS
. LP= LONGEST PIECE OF CORE FROM EACH FRON THE ROCK
] RUN. COLOR CHART,
. PRINTED BY THE
J RO« ROCK QUALITY DESIGNATION FOR EACH | GEOLOGICAL SOCIETY
. RUN. OF AERICA, 1948.
oTE L Y -§
s e SOUTHYEST OF ASH POND. an-3
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e — _——— -

OECT 48 e WET D WOLE MO,
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501201 | te2 | o4
SITE CODRDMATES NELL FROM WORQ. EANG
500FT NORTH OF ASH POND N101,450 w51, 750 © -
BESLN COMMLITED - {DMLLER GEOTECHNOLOGY OALL MAKE MDD MODEL Al SO |ovoommeEx F1) m.) . TOTAL DEPTM
6/28/% | 172478 INC. MOBLE B-5T/0M 55 % 80 | ne
CONE RECOVEYEF1./D COME BOXIS (SaLDS (B TOP OF CASNEC GAOLAD bl SDPTVEL. ST SATIR SHPTLL Tor &F ACx
221758 3 - “ws ] 4 /594 SL0'/508
SAPLL MAMER D01 /T AL CASE LETT B MOLE DRADETH LOSGED BV
MO LBS/30 N 27165 AATIINSON/ JKASER/E BERGLUND
] TR
i &K x [CE o S 'i wTR UMVELS,
gk QEvATION s BESOPTION HD CASSFEATIN TR AT
¥ 5 E ; CMRACTER OF
ig § i E £z3| ¥ !‘i LG, 1T
2 A B e sa2.8 | 0
642.3 [0.5 D 70 0.5 FT SILTY CLAY, BLACK (N1), DRY | 0-33.0 FT DRILLED
3 ] 70 MDIST, LOW PLASTICITY, SOME ORGANICS,|VITH 6-ICH 0D
x - F . HOLLOW STEM AUGERS
» ] 0.5 10 1.0 FT CLAYEY SILT, MOTTLED USING CENTER PLUG.
— 11| f=] YELLOW-ORANGE  (10YR €/76) AND PALE OLIVE
55% TULRTLY L A T Y J|{{1{&] C1ov 6s21, VERY STIFF, Lo PLASTICITY,
s 111 A worst.
- p
4 4
“ €35.8 1 1 3 7.0 70 12.0 F1 SILTY CLAY, WOTILED
:/_ YELLOWISH-BROWN, STIFF, HIGHLY PLASTIC,
STale!l 3 [ s | « | 9 -/'? SAND-SIZE LIMESTONE FRAGMENTS, BLACK |0 70 10.0 FT BORE-
S /:’,z NANGANESE DXIDE STAINING. HOLE WAS RADIO-
i '0'1/— LOGICALLY LOGGED
o B - BY EBER.INE
e30.8 |12 778 | AL YTICAL
ST aar 24 : _// —172.6 70 27.0 F1 SILTY CLAY, VELLOYISH | CORPORATION.
3 :/5 BROWN (1OYR 5.5/6), VERY STIFF, FEW .
e lie ] 29 | 9 1 1a | 15 -/".’ ROUNDED PEBBLES AND SOME ANGULAR WEATH-
2 15 2 /ﬁ ERED CHERT GRAVEL, BLACK MANGANESE OXIDE
4 // STAINING COMMON.
3 : /
= ]
% .%
=
Spehel % e |2 | ;%&
20 :/'—'
- -
2 :;;ﬁ
» -/
“ 3
Stiwinst 3 {03 | :%g
2 YV
v $15.8 121 27.0 TO 33.0 FT GRAVELLY CLAY, YELLOW-
, ORANGE -BROWN (10YR 4/5) CLAY WITH
$2°16° | 1° |50/% BO/3°] - | - 3¢/ A 6] ANGULAR WEATHERED CHERT GRAVEL.
. 33.0 F1 AUGER
2 ] REFUSAL. INTERFACE
: ] PEREABILITY TEST
w PERFORMED AT 33.0
F1.
g: 60s.8 (33 33,0770 57,0 17 GRAVELLY LAY, PECOTSH | RESIOUUM
s BROWN, WITH WEATHERED CWERT GRAVEL AND
of €07.8 |35 LAYERS OR LENSES OF CHERT. —
g
Do MPIOEN 0TS 500 FT ORTH OF ASH POND -4
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LIPS L,

e

GEOLOGIC DRILL LOG s o 2wz | “an
FUSRAP - WELDON SPRING SITE M50-200 | 2 a2 -4
G ey
[4 PRESLE
Hio 1 — S )
s = ! E;Eg N CLEvATIN E s ; N RN m'm‘:
g g ;ga '§=§ %E !IE e 0C
= §072 |3
TRIGOE | 5y | 1., 1 33.0 10 37.0 FT
6o : WITK 6-1NCH TRICOE
h ROLLER BIT USING
. VATER.
U 37.0 T0 72.0 FT
I 1 CORED WITH 103 VITH
3* y 40 L7 22! 46.5 10 41.5 FT DECOWPOSED LIMESTONE [ LINE DIAMOND
- INPREGNATED CORE
nfod BIT USING WATER.
= 41.0 FT WATER LOSS,
h ~
. ®
s o1 14 SYANE
p
: =
NxB ' ' 1 :’
v |5 [1-0] 20x s P U= BURL INGTON/KEOKUK
: B i
591.8 1 51 777 g 1724786
)] 51.0 10 10.0 FT LIMESTONE, YELLOWISH
I]< | BROW (10YR 5/4], WODERATELY MEATHERED,
NB| 5 |, ol g0y T Tz | "OERATELY KARD, FEW HORIZONTAL FRACTURES y
y . HEBER TrR] cuay FILLED), WITH HARD, MEDIUN GRAY | o 0 AP
N IR 55 T 1| (NT) CHERT FILLED ¥OI0S, CORE 1S 20X NS
KB ,, ' 0 |20} 5 T]® | CHERT, 2 61 62 &
3| 2|20 oo L1 55.0 T0 57.0 FT DECOMPUSED L1MNESTONE I Llos M
T ] WITH CLAY SEAXS, CORE 1S 40 T0 50z CHERT. | & & B-8 3%
)| 1 3 69 A
NG - 8 BB &
ye | 5|30 r00z 60 Z| 59.0 10 70.0 FT LIMESTONE BECDES DLATLY,
- IN SOME CASES FRIABLE.
F| |61.0 10 62.0 FT VERTICAL FRACTIRE,
5
0o {105 B! PNEMEE LEETN OF COE
NXB 1 '; PIECTS FRON EADK R,
g | 5 [s.0f 1002 . : LILECET CR Pl
65 <L 115] 65.0 10 69.0 FT IRREGULAR CHERT FILLED |mmeoes outty pesien
L1 | vOIDS IN DECOMPOSED LIMESTONE, CHERT 1§ |ATiSR PSR Laoi M
L1 | WITE (N9) TO GRAY (N5). :
- l I
®
ulx.s s ol se : s 69.0 70 70.0 FT SWIRLED PATTERN OF
1.0 110 §"£’Lmo.o RN 1”#%&‘3—«&"( WA |
L SLIOHTLY WEATIE ,STYLOLITIC,CHERT,
IJJ 70.Y 70 0.1 VERTICALLY FRACTURED CHNERY
570.8 72‘ INTERBED, IRON STAINED. -
: WOLE TO 8-1/2 INCH MO INSTALLED 2-INCH "’,,,‘."’,".‘,.‘."'.,"""
] 316 STAINLESS STEEL MONITORING MELL
. SCREENED FROM 65.5 70 75.5 FY.
e

SSaSPLIT SPOON STSMELDY UKy
IDSEON PNTOER =0NER

SO0 FT WORTH OF ASH POND
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el

Ve

[ 8 {4 4B T [ S -8
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE usox-zml a3 | Ow-s
SITE COORDBATTS MIELE Pty g, SEANEG
MORTH END OF ASH POND DAM N101,131 ¥51,950 ) -
L 3-1] oM ITD - DLLER GEOTECHNOLOGY I, OALL MAKI MO MIDEL WLt SBT |[OviAmEEE: FY. (X ) mﬁﬁ—'
wes | s KURT JAEGER M-85 (21 “s L 4] %0 F1
CONE RECOVERYS 1/D CON BOXES {SaMPES (LU TOP OF CASIG [GROUNO EL. P IW/LL GROID BATER PTWOL TeP OF ROCX
B0.4/703 4 1 - 635.7 NOT QETECTED MIFT/590.9
an-nmnu CASEE LEFT v OLE DAADETH LOGEED BNy
MO LBS/30 N /s LEKASER
SATER
2EE: v CSUOE " .o o
E; & s |°F hadid B ; WP LV,
g -k —g ¥ arnes | & | ¥ BESCAPTION MO DLASSSICATION SATER AT,
i z! 5 Eg " » CRMACTER OF
g ig B3 g‘h =3 ¥z 8 BLLIG. TG,
: ool B lwi] 635.7] 0
- $35.2 | 0.5 0 - 0.5 FT SILTY CLAY (CL): BLACK(NI} | 0-32.7 FT DRILLED
2 N LOW PLASTICTTY. WOIST. ORGANICS. VITH GIN 0D MOL-
® 4 GRAVELS LOCALLY. LOW STEM AUGER
w - . 0.5 - 6F7 SILT (L M) GRAYISH USING CENTER PLLG.
, = 11 [ oRaNGE(10YR 174). LOV RLASTICITY.
g—? w24 {6 | 122 N i MOIST. MOTTLED WITH LIGHT BLUISH GRAY
i 5 ({1} (5% 171) SILT & CiAY.
-
£ §28.7 | 6 3 B - 19.5 FT SILTY CLAY (CL): MOD.
0 h / YELLOW BROWNT10YR 5/4) 10 YELLOW DRANGE
il / (10YR 6/6). MED. TO WIGH PLASTICITY,
T ;/H STIFF. MOIST. MOTTLED. TRACE FINE 0 10 10.0FT BORE-
VBT 02 3 48 ~/2 GRAVEL T0 SAND SIZE PARTICLES OF HOLE WAS LOGGED
r 102/"— LIMESTONE AND CHERT. BY EBERLINE
HoA l / ANAL YT1CAL
:/—- CORPORAT JON
ST i uloi —
3|24 24| 100X :%;
, . 13.5 FT BLACK OXIDE STAINING NOTED. 11.5FT SHELBY TUBE
wlwhe] | o le | 13
15
3 ]
ﬁ
= J
@ -
SS . . -
(et g | 5 s | 0 4] 19,5 FT GRAVELLY,
2 616.2 1127 19,5 10 44.8 F1 GRAYFL A CIAY (GL)°
< ] YELLOV ORANGE (10YR 6/6) TO MOD. REDOISH
2 . BROWN(1QR 4/6). STIFF. MEDIUM TC HIGK
= J PLASTICITY. MOTTLED. BLACK OXIDE STAIN-
© g ING. GRAVELS OF LIGHT GRAY(NE) TO
SRR § BLUISH WHITE (58 9/1) LIMESTONE AMD
p |18 18 15 4 TR ] S| CHERT. LOCALLY INTERBEDS OF SILT AT
25 28 - 30F1.
« - .
-4 ]
= J
e -
SS | ige! (qs . 32.7 F1: AUGER
2 (1818 14 [ 5 6 |8 . 3 REFLSAL
-« | - RES 1DULM
g . FROM 32.7 FT FRAGMENTS OF WUGCY LISE- [32.7 T0 15.0FT CONE
A . STONE ANG CHERT MIXED WITH REDDISH VITH NSB WIRE
15941 BROWN CLAY. LINE DIAMOND
XA INPREGRATED CORE
£ 3305 262 y
= 7 w01 |3 OB BIT USING WATER.
ST SO0 STERELEY TUBK, 143 L -S -N
vy ~tiure i NORTH END OF ASH POND DAM oN-5
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o

ks

PROECT F- 8 LY | St MO
GEOLOGIC DRILL LOG ] FUSRAP - WELDON SPRING SITE w2 | 2e3 | ows
WATER
EE E |K; w1 g "D (s,
u! Et -y g ELEVATEN H i BESCAPTON MD CLASSRCATEN ATD KT
§ =|EE §' g - E i OWACTD OF
2 § 3 Ir g:; 2 !Ii L. 0.
1 t §001 |38 '
: 32.7 70 41 FT
] DRILLING FAST
E N NOD SLOV.
- Sl . CIRC. LOSS & 42 FY
E.ofo | ox ] z PERFORIED PADXER
13,80 10| 10 v sl L TEST 30.8-44.7 F1
40 - 41 FT FRAGMENTS OF BROWN GRAY(SYR 4/1) |UMABLE TO TAKE
5.5 201 5 - LIMESTONE AND CHERY. VUGGY. TESTS LOWER IN
] HOLE EVEN AFTER
13.1] 10} 8 7 o REANING. :
. b, BLOCKAGE AT ~4SF
peojre 3z ss0.9 e s T2 BURL INGTON/KE OKUK
‘ L Fu.
Il [ 44.8 70 66.9 FT LIMESTONE, LIGHT !
o g BROWNISH GRAY(SYR 4/1). MODERATELY T0 ?
LYpLey 2 4| SEVERELY WEATHERED. CLOSELY TO MODER- |
111 ATELY FRACTURED. FRACTURES GENERALLY
T| 10° 70 30°, IRON STAIN ON FRACTURE w I» M0
g 3310657 BOX 56 L&| SURFACES. CHERT LAYERS AND LEKSES A (D) 6D (D
11| PRESENT. SLIGHTLY WEATHERED AND VERY ) <2 g
g HARD. VUGS, LOCALLY. I o<1 2 0
T | 47T - 482 FT WS A
T D! 61.0 - 62.0 FT WGS ¢ &4 i1 )
5.0.85 97 1z 1 8 4%
- s &3 1 0n
55 1 62 8 8
1
i T
|
5.074.90 881 T 1
)| 1 §
80 i | 63-6 FT A 1/8° THICK GREEN (5CY 3/2)
{1 SILTY CLAY SEAM (& ~ 5° )
1 63.6 - 64.6 FT LIMESTONE, WHITISH GRAY
F54 | N1, SLIGHTLY MEATHERED.
5.014.8] 962 +°
] 1 é
65 +r
. l 1
568.8 6.9
o] 66.9 70 76.0 FT LIMSTON AND CHFRT
5.014.7 sax ! WHITISH GRAY(NT). SLIGHTLY WEATHERED.
= 2| HARD. LOCAL LENSES AND INTEMBEDS OF
70 411 | LIGHT GRAY(NT) CMERT 0.2 YO 0.4' THICK. !
F17l | STROLITES CAN BE OBSERVED. MODERATELY |
T | FRACTURED. 1
1
5.014.9] o&x - ‘ i
5%0.7 |15 9)?
SSEPLIT SPODY STHSMELDY L 8 [ Y& Y
ot i d Mg NORTH END OF ASH POND DAM an-s
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GEOLOGIC DRILL LOG

PROECT

LN - [ 3 -N WOLE WD

FUSRAP - WELDON SPRING SITE MS0-201 3ol an-5

BAT
EE zlsig g csuse

T
oM
v
conRe
st
a

S

R

LOSS
L}

KR 4
L
sumLE
Sawn
or

T™E

L Juii]

ELEVATION

_560,7

15

T

GRAMSC LOO

oTE @
SATD LEVRLS,
MR AN

=y

§59.7

16

lllllllllllllllllllllJllllllllllll[lljllLllllllllljllllllLlllllllllllllllllll

BOTTON OF BORING AT 16.0 FT. TEAED 1O |
8-172 INCH AND INSTALLED 2-IMCH 316L
STAINLESS STEEL MONITORING WELL

SCREENED FROM 65.5 10 75.5 FT.

AP=AVERAGE LENGTH
OF CORE FOR EADH

RN,

LPsLONCEST PIECE

OF CORE FOR EAOM

RUN.

ROD=ROCK QUALITY

DESIGNATION.

COLOR CODES FROM

BOOK COLOR CHART,
GEOLOGICAL SOCIET
OF AERICA, 1948,

1

SSAEPLIT SPOON STYDELBY MUK,
SI0NEM »NTOEN O IHER

NORTH END OF ASH POND DAM

an-5
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ey

SSILIT SPoom STSHELDY TG,
PO PP OER S OTHER

PROLEDY 4B 0. 1" 1afF ¥ MOLE 0.
GEOLOGIC DRILL LOG l FUSRAP - WELDON SPRING SITE 501201 | 1 w2 | ow-s
T CODRDBATES MuLL DN WORE rm R
WEST OF FROG POND N101,223 W3, 852 % -
~TTY CMPETD . [OMLDY | crOTECHNOLOGY DAL WAT MO MO0 WO SBI |ovOmsE £1) [BG 1o WA D ]
%% | v KIRT JAEGER O -45 (s 24 Qs (T
COR RECOVERYE /D CON DOXES |SarES A Y0P &F CaSHC [ T T EPTWEL. MDD BATRR T OF MOCX
43/%3 5 (LX) 6332 30./603.7 REFT/2
AL M TDDT/FALL CASBE LEFT & 0LE DMNADETH LOBEED BV,
MO LBS/30 N /685 & £ KASER
] TR
i E & ok TS z < i WmB LS
rlzE BEVATEN SSCRPTON MD QASSFXATON TR AT
i & i 2 k& 5 CMANTD O
g El E" g.; 3 ¥ =ty
i lsos!mes] €38 10
633 0.5 /71 0.0-0.5 FT GRAVEL AND QAY(GD), LIGHT  }0-22.6 FT DRILLED
2 1/ |BRow (5R 6/4) 10 YELLOW BROW (10VR | WITH 6 - IN 0D WOL-
= . / 5/4), SILTY CLAY WITH ANGULAR FRAGMENTS |LOW STEM AUGERS
© - OF LIMESTONE AND CHERT. LOW PLASTICITY. |USING CENTER PLUG
< » i -/r— Y 10 #0IST.
2 18721 1 5 s | 8" :/ 1|0 , 0-10.0 FT BORE -

1 5 -/—4 BROWN. ( 10YR 5/4) TO YELLOWISH ORANGE  [HOLE WAS RADIO-
= :/ (10YR 6/6). STIFF. MEDIUM PLASTICITY. |LOGICALLY LOGGED
= 4 / MOIST. MOTTLED. TRACE LMST. GRAVEL BY ERERLINE
= :/ AND NODLLES. TRACE FINE SAND. NULYTICAL

-/ CORPORAT 10N
SS | el ye 1/" 1.5 FT 700K
Iz 18113 26 6 11 | 15 _./ 2 SHELBY TURE
10 :/—* SAPLE
2 q/ 22.6 FT AKGER
T j/— REFUSAL )
3o [24°23°] 96X -/5 2z.swrlﬁmm;u
117 INTE
SStugels ! 21 | 1y | 6 | 29 | 619.8 |14 3 PERMEABILITY TEST
2 15 1694 | 14.0-22.6 FT_GRAVELLY QLAY(GC): BURL INCTON/
- A YELLOWISH ORANGE (10YR 6/6). STIFF. KEOKLK N
% ] MEDIUM PLASTICITY. MOIST. ANGLLAR
w 4 FRAGMENTS OF LIMESTONE AND CHERT. RN e
w . LIMESTONE FRAGMENTS DCCASIONALLY ROD » 28X
: p HIGHLY MEATHERED TO POWDERY CONSISTENCY.| AP = 0.2 FT
R ELNATRI L ] 5 | 12 b LP = 0.4 FT
< 20 - e
g ] IR
- y o 0.4FT
» 611.2 b2.6 LP = 1.0 FT
: F - _J 22.6-88.1 FT LIMESTONL. LIGHT BROWNISH RN 3
GRAY (5YR 4/1) TO YELLOWISH BROWN MO - 0 X
3.352.89 85 I & (10vR 5/4). WODERATELY To SEVERELY AP s 0.1 FT
25 =T 1™ WEATHERED MEDIUM NARD TO WARD. CLOSELY | LP .= 0.2 FT
FrH—] FRACTURED. SOME FRACTURES WITH QXIDE L LI
p i STAINING ALONG FRACTURES. CMERT LAYERS ROD « 84
§ - o AND LENSES. VUGGY. VUGS AT: 32.6'; WP = 0.2FT
4.514.5¢ 1001 - §. 3.1'3 38.6' ' LP=0.1F1
2 . +
% - /21786
AR FA b7 . RUN®3 22.6-65.5FT CORED
I YITH N8 VIRE-
. LINE DINDN Iv-
5.004.91 o8y L é g;‘*ﬁg&”. ?]
1
son.s |35 T LOST CIRC. 25.0F7
uTL

WEST OF FROG POND

™ s
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&

$3PT SPOON STEUELBY TBE)

P=0DEE e P> MTONER O=OTHER

PMROECT F- B - [Tl -N Lt .
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE MO0 | 2 w2 Py
§ SATER
pe R EEE ) o : o
EiwE !yl LEvATEN i i NPT MO CLASSFEATEN “TD T
i’ = g E. x § . ; , ORMCTER OF
] g ; g': 2 !:i i, 01C
. J Bl
0.05| 10 | 5 I
J] 1
0.041 20 | 10 T} | 37.2 - 38.7 FT BRECCIATED Z0%.
0.02| 101 10 S Tj| AWGLAR OERT AND LIMESTONE FRAGENT IN
5.0%. 75 sy 3 § A MEDIUM GRAY(NS) CLAY ZONE.
T
1
a1 T (D)
1 02 0.6 @
0 106 | 10 Lo 2 &) 8.4 N
5.0'15.0'] 1002 . 7 &1 &2 O
' $ oY 08 @
0.9 | 20 | 10 i g 03 0e 8
1210 o=z IR
0|10 | 5 L Hwa e
g 5] 0w B ]
5 T | 47.3 - 47.8 FT MIGHLY FRACTURED AND
] T ]| EATHERED ZOMNE 47.3 TO 47.8 FT. WOTE
4.004.0 1002 é SOME FOSSILS ON LIMESTONE FRAGMENTS.
1
50 i
1.01.0] 1002 mi [}
1
- |
- I =)
- APSAVERAGE LENGTH
A R OF CORE FOR EACH
5. 0'[4.4'| 88X 55 J1 5 RN,
LPLONGEST PIECE
; OF CORE FOR EACH
EG T 1 RUN.
515.7 P81 f==ri—- - RQD-ROCK QUALITY
4.5'4.5'] 100X I _1* 58,1 70 65.5 FT LIMESTONE, WHITISH DESICNATION.
60 T2 | GRAY(NS). SLIGHTLY WEATHERED. WARD.
— MODERATELY FRACTURED. LOCAL LENSES OR
—| FRAGMENTS OF BROWNISH GRAY(SYR 4/1) COLOR CODES FROM
h | CHERT. PRESSURE SOLUTION CREMLATIONS ROCK COLOR CHART,
|- TS sTaLITES). GEOLOGICAL SOCIETY
4.574.5') 1002 413 OF AMERICA,1948.
S
ses.3 eV s
g BOTTON OF BORING AT 65.5 FT. REAMED
N WOLE TO 8-1/2 INCH AND INSTALLED
- 2-INCH 316L STAINLESS STEEL MONITORING
. WELL SCREENED FROM 55.5 10 §5.5 F1.
]
]
-
[ 1.4 [ Tq N

WEST OF FROG POND
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~ndigion S L L4 Ll -
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GEOLOGIC DRILL LOG - Tes0r-200 | dw3 | ow
FUSRAP - MELDON SPRING SITE 14501-201 | 1or 3 ow-1
$ITE CHOND 1MATE § MELL FRON WR12Z. | £ 31 9
PATROL ROAD WEST OF COAL STORAGE N100, 328 w50, 933 % -
3K Gun COLETED ORILLER QOTEMW BRILL WNE AD MODEL HOLE S12T | OVERRROEX (FY.) {MEX3 (FT.) TOTAL OEPT™
6/21/86 | 1/8/86 INC. ] O T50/MOBILE B-57 | 6°/3° 59.0 35.0 94.0'
CORE. RECOVERY(FT. /X) CORE DOXALS {SMES . TOP OF CASING |GROUND EL. DEPTH/LL. GROLD BATLR -IDEPTEAL. TP OF ROOX
32.4/93 4 13 - 649.0 43.8' /600.2 59,0’ /590. 0
SAPLE WAUSER W IONT FALL CASING LEFT 1w BOLEs DIA.AENETH LOGCED BY:
140 LBS/30 IN 2°/94.0' A.ATKINSON/E . BERGL LD
E 5 El- g 5 WTR 2
! = b - PRESSURE DTS Wi
- [ TESTS - 14 .
-! EE ¥ ::' EE g w1 ELEvaTION Ele ; DESCRIPTION D CLASSIFICATION :g :S‘..‘f..
!“ Szl I§ Weln sl 2= |y B g | £ L QURLTER OF
£ ;g sgg ef|Bxa| gd (222 s MLk, .
> m ¢l m ] 649010 |
648.5 |0.5 D 10 0.5 FT GRAVEL, LIGHT GRAYIND) 0-59.0 FT DRILLED
2 : LIMESTONE IN BROWNISH BLACK(SYR 2/1) TO | WITH 6IN 0D HOL-
. ] IRIX, LOW STEM AUGERS
- . 0.5 70 11.0 FT CLAYEY SILT, MOTTLED USING CENTER PLUG.
< « - J11 1]} 8RoW AN GRAY(10YR 5/4 10 10TR 4.5/5),
sy s | s L e |9 : ~| STIFF, OXIDIZED NOOULES.
2
. L 4 L] L] L] . s : L]
3 ]
» p
S5 15| o0 T
9" 18%| 2 10 4 4 6 n v D 70 10.0 F7 BORE <
= 31 HOLE WAS RADIO-
ko 2 8.0 |1 LOGICALLY LOGGED
T4 11t 11.0 TO §7.0 FT CLAYEY SILT, MOTILED  |BY EBERLINE
ST aq0] 28 1| {{[Z] TAN, BROW, AND GRAY(1GYR 5.5/6), VERY |ANALYTICAL
3 J{{{| 12| STIFF, WITH SOM FINE GRAINED SAND AMD | CORPORATION.
SSTialoel 18 | 5 | 6 | 12 . ™| FEW ROUNDED PEBBLES, BLACKINI) WANGANESE
2 15 || {]|2] OXIDE FILLINGS AND STAINING.
-« ]
= £32.0 | 17-
» T/ {17070 2.0 F1 SILTY CLAY, GRAT AO
< -/: TANCIOYR 5/4), SOME FINE-GRAINED SAND,
el KLU EL I T I O :/.;, MANGANESE DXIDE STAINING.
2
207 /
z %
. 627.0 |22 -
“’ ] 22.0 70 46.0 F1 CLAYEY SILT, VERY STIFF
3 {1 1| [55] sove F1ve GranED sanp, OCTASIONAL
gt (18°122°) 29 p 12 112 1 17 3{[||l¢a] RounED PEBBLES, BLACK(NI) MANGANESE
e OXIDE STAINING AND HEALING OF FRACTURES
3 ; 1S COMNDN.
. . 21.5 TO 25.0 F1 DARK YELLOVISH ORANGE
S . (1OYR 5.5/6).
1=
2 30 -] 5l 107R 5.5).
- :
4 ]
» -
S| 1 gol oo T
$50SPL)T SPOON; SToSHELBY TUBE, sITe WL %0.
DoDENNISON, PoPITOEA; O=OTHER PATROL RDAD WEST OF COAL STORAGE AREA on-1

A-
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Alpw

o P _. A W o o, BN

ree)

$SS&.NT SPOON,; ST=SHELBY TUBL
DeDENESOM O#PTT CER: O=0THER

PROELCT J0B AC. SEET NO. MOLE NO.
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 50200 | 2 or 3 own-7
ol | WATER
E HH E"r IE PRESSURE ¢ NOTES OM:
£ By UEE E TESTS BRL: WATER LEVELS,
ug c !‘i; wklES ELEVATION ¥ DESCRPTION AND CLASSFICATION WATER RETIRN,
g Eizluw s £l § [ 8 b3 OURACTER OF
% §|¥ §iE 3 5 Szg £a !i 8 DRLLIK, £1C
- ] - a
e s ang ws| 640 |35 |
- ]
= )
w p 38.5 T0 40.0 F7 YELLOWISH BROWN
- . | (10YR 5/), WIGHER PERCENTAGE OF CLAY.
vli18tf2at) 27 | 10| 11 | 18 ] '
2 a0 || |14
- ]
[%a)
- ]
w - 43.5 TO 45.0 FT MODERATE YELLOWISK
3 ) BROWN(ICYR 5/4), OCCASIONAL ROCK
SS | anloas : . | FRAGMENTS, VERY MOIST, DARKER BROWN
S (18" (20t | 12 4 16 !B : o
2 5 ~ &1 {10YR 3/3) FROM 44.7 1D 45.0 FT.
g 603.0 | 48 % | 46.0 70 55.0 FT GRAVELLY CLAY, ORANGE
" .| BROWN(1OYR 5/8), AND ANGULAR,YELLOWISH
WHITE(1OYR 7/3)CHERT. AVALZE
Sl s o loe |z -
-
w
x
*
SS ' L] ul ” ! + 2
o 187067 X I T I
- | 53,0 FT AUGER
g 1 RIFUSAL. INTERFACE
© i leg. & T SB.7 FT ROCK FRAGMENTS IN W21 | PERMIARILITY TEST
{ ' ERTORMID AT .
g-% vid Vi T 5T - = 590 0 ‘ BROV\\}OYR 4/4)”90. :;Q uR C AT 55 o}
HOA ! N v
‘ 53.0 TC 63.0 F7 LIMESTONT, YELLOWISH BURL INGTON/KEGYLK
-“:ﬁ:_ BROWN(10YR 5/4), MODIRATELY WCATHERZD [ FM, 55.0 TC 54,0
NG|l ol gey ]_—aﬁ'i SLIGHTLY HORIZONTALLY FRACTURED, WITH | FT CORED WiTH
¥ ' ' ST T 5| GRAY(N6), HARD CHERT FILLED VOiDS UP | NXS WIRELINE
T i T0 4 INCHES TKICK, CORS 1S 3C 70 407 DIAMCNS IWPRIG-
T | CHERT, SOMC FRACTURES ARE CLAY FILLED. |NATED CORT BiT
4 USING WATER.
0.0i6] 0| 5 65t
X3 ! ey
'*;, | 5 la.s'| g0z [0.002, 26 | 5 T =
T2
1
T
" T
560.0 69
70 -’f—.——f"u 69.0 TO 94.0 FT LIVESTONE, MEDILM GRAY
NI T {%| (N6) SLIGHTLY WEATHERED TO FRESH,
ye | 5 0.6 82z 4T ]z | MODERATELY HARD, SLIGHTLY FRACTLRED,
JTUE| WITH HARD, LIGKT BLUE GRAY(SB 5/1)
L | CHERT FILLED VOIDS, FRACTURES ARE
7T HORIZONTAL WITH FEW CLAY FILLEL,
574.0 |75 4L | STYLOLITES.
STE HOLE NC.

PATROL ROAD WEST OF COAL STORAGE AREA

GN%-T

A
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aatou— L L — -, -

EERE .,

PFROECT F B X L3l -8 [ 'y -§
GEOLOGIC DRILL LOG ] FUSRAP - WELDON SPRNG SITE wor2o | 3 w3 l an-7
b mes
E E E E: TS g o s, )
Eiv o MEvaTIN s ; ISCPTEN N CLASLFCATER TR T
= ORACTER OF
il g i ! El’ §.§ ia !;E e, e
S0 |1
1 1
: 1
Tl fas] s -
T | 1.4 FT sTOULITE.
I 8 - 1.9 FT LIMESTONE WITH MO OHERT.
90+ -4 | so.0 sTnaLITE. L v om
e ax_(FL (1 (D)
[ ]
Tle e e - Z| 82 - 4 FT LIMESTOR BECOES CLAYEY, VI
OO L E
T |84 - 89 FY THIN Z200€S OF CLAYEY, Pagey o
T 1| SOFTER LIMESTONE . IR
a5 1 | 89 - 84 FT FEW FRACTURES FILLED WITH ‘ ,
HL{_ | ORGANIC QLAY UP TO 1/4° THICK.
NXB p .
3| 5[4 7] 84z g -
1
J
C
1
%0 i
"o e s T 1°
T Ti& :
F | 93.5 - 94 FT COLOR BECOMES DARK BROWN )ﬂ
5550 | 5 T | (SR /6.
‘ ] BOTTON OF BORING AT 94.0 FT. REAMED
. HOLE 70 8-1/2 INCH AND INSTALLED
. 2-INCH 3160 STAINLESS STEEL MONITORING
. WELL SCREENED FRONM 83.0 T0 93.0 FT.
. APSAVERAGE LENGTH OF CORE PIECES FRON | COLOR CODES FROM
h EACH RN, ROCK COLOR CHART,
. LPsLONGEST PIECE OF CORE FROM EACH RUN. | GEOLOGICAL SOCIETH
. ROD+ROCK QUALITY DESIGNATION FOR EADM | OF AMERICA,1848.
J “C
-
-
:
-
-
q
SHSALT POt STSIELDY oTL [ YN -¥
m»ngnwn:n‘ PATROL ROAD WEST OF COAL STORAGE AREA an-1
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R

PRCECT JOB WO, SEET WO WOLE NO.
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | 12 | OB
SITE COORDMATES ANCLE FROM WORDZ. BEANNG
700 FT. NORTH OF COAL STORAGE N1O1, 120 w50, 659 9 -
BEGUN CoMP_ETED DALLER GEOTECHNOLOGY ORLL MAXE AND WODEL WOLL ST | OVERSURDEN (FT)  [ROCR O7J TOTAL DEPTH
6/23/86 | 1/25/86 N CME-45 6/ LS 255 510
CORE RECOYBRYE T/ CORE BOXES |[SAMPLES [EL. TOP OF CASNG GROUND EL. DEP TH/EL. GROUND WATER . |oerTe/eL TOP OF RODCK
23.0/% 3 1 - 60.9 34.2/585.7 3L5'/588.¢
SAMPLE WAMMER WOGHT/FALL CASING LEFT N HOLE DIL/ALENGTH LOGGED 8Y:
140 LBS/30 W 2'/58.5" AATKNSON
gl CATER
peBEIBEE )b e s |, o=,
ug g ng;'-é arvanon | & ¥ § DESCRIPTION AND CLASSFICATION WATER RETURW,
s 5?— =118 E %;’ w g_ 4 E - v CHARACTER OF
ig 5% gga AELHER !:';' 8 oG, €TC.
3 ¥ 619.9 | 0
619.7 {0.2 7 DI0 0.2 FT ASPHA'T 0-31.5 7 DRILLED
s ;/ 0.2 70 7.0 FT SILTY CLAY, MOTTLED WITH BIN 0D HOL-
= / BROWN - TAN-YELLOW-GRAY(5Y 4/4), STIFF,  |LOW STEM AUGERS
= - / WITH CENTER PLUG.
SS [ [ -'/-.—
Stheje | 2 fe |5 |7 5 j%ﬁl
= :/
= 612.9 | 7 1 (/
211 1 7.0 70 17.0 FT CLAYEY SILT, WOTTLED
AT . ll <1 ORANGE (10YR 476 ANG GRAYTSY 1/1), SOME [0 70 1C. 0 FT BORES
oo (1871137 29 1 5 | 12 | 0T 31111}z FING-GRAINED SEND AND GRAVEL, BLACK(Ni) |HOE WAS RACTO-
- 10 l‘ MANGANESE DX:DI NODULES AN STAINING.  |LOGICALLY LOGGED
< % ] BY EBER. INE
—— L= ANALYTICAL
31220 100 -_];:1‘: = 125 F1 BECOMING LIGKT BROWN(SYR 4/¢3 | CORFORATION,
%513 1 115t g/et i 21 | 4 |50/3" j%]i 2 égASStNGEHDYF 5/6) WITH ANGULAP CWERT
15 i ‘ s il —]1
3 N
= ‘ ge2.e |17 il :
| 17.0 TO 31.5 FT GRAVELLY CLAY, MODERATE
—— — ! REDDISK BROWN!1OR 4/6) TO MODERATE
1] 57 14" [ 50787 [50/5 £ | BROWN(5YR 3/4), WITH YELLOWIS< ORANGE
20 (10YR 7/6) TO WHIiTE (N3) ANGULAR CHERT
GRAVEL .
>
X
gs' 18*(1s*) 20 11} 8 |1l :
25 =
31.5 F1 PERFORMED
= PERMEABILITY TEST
= THROUGH AUGERS.
- PUMPED 5 GPM INTO
SS | iqel 10 ® HOLE FOR 20 MINUTES
R R IR T B 30 a3 WITHOUT FILLING
- =
[« 34 | HOLE .
o = 5p5.4 |31, 51AAL 31.5 FT AUGER
‘ " 131,570 51.3 F1_LIMESTONE, BEIGE (10YR REFUSAL.
%1 6/4), MODERATELY WEATHERCD, MODERATELY | BURL INGTON/KEOKUK
NXBl, nlo ol 11 . Z! HARD TO HARC,WITH WHITISH GRAY(N®) Fu
3 4.042.9'1 13 . | CHERT NODULES AND PATCHES. 16/25/86
584.9 35 32,0 F1 DISSOITION APPARFNT mf-: .
- -, STt 2.
oo S COTHER 700 FT NORTH OF COAL STORAGE AREA GWv-8
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GEOLOGIC DRILL LOG T AP
FUSRAP - WELDON SPRING SITE 14501201 2 062 Guw-8
WATER
HHIAN PRESSURE MOTES Ow
EE ES E ; §> . TESTS § WATER LEIVELS.
" | ol g EEvaToN E ¥ 5 DESCRPTION AND CLASSFICATION WATER RETURR
g z ; Elv 4 5 £ § CURACTER OF
M K Bl v |X= 5 DRELLING, ETC.
< =" pe H
5849 135
“T{ 36.0 T0 41.8 FT INCREASE IN CHERT CON- [ 31.5 T0 57.0 FT
Lie'| TENT. CORED WITH AN
P I
2.0'1.9'1 952 |0.03| 20 5 h II é NXB WIREL INE
) q - DIANDND luPRE'
_ 10757 157 |o.e6! 28 | 5 ; 7J " CNATED CORE BIT
- T 1°® .
= hoofr] ssz |20 23 0Tz USING WATER
§ 1.0'0.887 85 T
= | S
S —
g 4.0'l4.0'| 1007 T [; 5 7
= 45 4T 45.4 70 50.3 FT DCCASIONAL CALCITE
w i FILLED VUGS.
S . T AP LP  ROD
= ool 28 | 5 g RN _(FD) (FTy ()
. ~ 1 0.2 0.5 48
% 5.0'l4.8 967 1 1" 2 0.2 0.5 &2
o . . g T 1 5 2 Oc. 735 Oo. 735 1:50
5 0.31 201 5 . s oo.'a‘.s oc.'sas 100
50 1 1 0.3 04 52
568.5 [51. 3 hemne : 31; 03 v
- | 51,3 T0 57.0 FT_LIMESTONE, GRAY(NE),
I _ Tr]® | FRESH,CHERTY, CRYSTALLINE, DARK
5.0°5.07 100% 4T 15| COATINGS ON FRACTURES AT 51.3 F1,51.5
T Fr, aND 51.6 FT.
] {
55 T
1.5'1.5'| 100% , e
562.9 |57 7 BOTTOM OF BORING AT 57.0 F1. REAMED
] HOLE TO 8-1/2 INCHES AND INSTALLED
- 2-INCH 316L STAINLESS STEEL MONITORING
2 WELL SCREENED FROM 45.5 TO 55.5 F1.
J
] ALL SOIL AND ROCK
- AP=AVERAGE LENGTH OF CORE PIECES FROM | COLOR DESCRIPTIONS
] EACH RUN. FROM THE ROCX COLOR
. LP=LONGEST PIECE OF CORE FROM EACK RUN. | CHART, PRINTED BY
- ROD«ROCK OUALITY DESIGNATION FOR EACH | THE GEOLOGICAL
. RUN. SOCIETY OF
: ANERICA, 1948,
.
SSHSPLT SPOON; ST=9HELB STE WOLE NC.
DS PP TOER 0TS 700 FT NORTH OF COAL STORAGE AREA GNV-8
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PROECT 4B 0. eI o -9 N
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE usos-:ox] | w2 ] -9
SITE COORDMATES NG PR MORL.  (BEARG
300 FT NORTH OF COAL STORAGE AREA N1DJ, 350 50, 700 ) -
FK“ CaMITIC [DALLER GEOTECHNOLOGY INC. DALL WA AND MODEL i S [ovomesx 70 X ) TOTA BEPTH
6/25/% | 1%/86 KURT JAEGER CME 45/0ME T50 (42 205 ns 540
CONE BECOVERYF TS/ D COME BoxES [SaMPLES [ TOP OF CASMG o0 0. EPTWEL. RAE SATER HPTaA. TOF OF MK
42733 2 5 - 636.7 no /9.7 205 FI/66.2
SaPLE MBR SR /TALL CASBE LEFT & MOLEL DAADETH LOGLED BV
HO LBS/30 N r/er AF KASER/E. BERSLUND
TR
4 : E ik o g wn o
- BlE DEvaTON E SO TON D CLASSFCATION GATER ACTU,
i z i Ez p ! i CANITER OF
T N ERLE s T
welses met 636.71 0
$36.2 (054554 [0 T0 0.5 FT SILTY CLAY (G). BLACK 0-20.5 FT DRILLED
2 1/} | (N) LOW PLASTICITY. WOIST. ORGANICS. |VITH 6 In 0O HOL-
» -/// LOW STEM AUGERS
w q/ 0.5 70 11.5 FT SILTY CLAY: LIGHT BROWN |USING CENTER PLUG.
./L_ (SYR 5/6) TO RED BROWN (3O0R 4/6) LOV
Spelntl o [ 3] 4| :/ )| PLASTICITY. SOFT. MOIST. MOTTLED. LO-
5 -/—- CALLY LIGHT GRAY (NT) SILTY CLAY LENSES
- . / OCCASIONAL LIMESTONE FRAGMENTS. SOME
g -/ BLACK OXIDE (NI) STAINING.
iy N
S jepe 23 L5 ol 1/E
= 10 :/‘-‘ 10.0 FT BECOMING MORE BROWN 0 70 10.0 FT BORE-
o 2 1/ HOLE WAS RADIO-
625.2 J1.57 LOGICALLY LOGGED
AR YD 11,570 205 FT GRAVELLY CLAYGL): | BY EBERLINE
1 . LIGHT REDDISH BROWN(IOR 4/6) REDCISH | ANALYTICA
SSTierrer] 39 | 6 | 11| 2 ] 3| BROWNUIOR 3/4). MEDIUM T0 HIGH PLAS- | CORPORATION.
2 | 15 3 TICITY, STIFF. LOCALLY, LIMESTONE AND
<! ! - CHERT FRAGMENTS (ANGULAR, GENERALLY 11.5FT: SHELBY TUBE
v ‘ . 172 AVG.) MOTTLED. WOIST.
- l : 15 FT BECOMING REDDISH BROWN.
> 2
» y 20.5 FT AUGER
S st )8t | sov fsors| - | - ¥4 REFUSAL .
207 20.5 F7 PERFORMED
616.2 RO.S INTERF ACE
$[20.5 70 26.5 FT LIMESTONE, YELLOWISK | PERMEABILITY TEST
37774%| ORANGE(10WR 6/6), DECOWPOSED, SOFT TO | AT 5 GPM.
- aMODERATELY HARD, WIYH LIGHT GRAY(NT)
B! ¢ 3y 3y | | HARD CHERT INTERBEDS AND MODLLES, MR INCTONKEORIK Fi
3 : 77 | YELLOWISH ORANGE (10YR §/6) CLAY SENG
15.4] 10| 5 2 WITH ANGULAR CHERT GRAVEL. 20.5 70 54.0 F1
el 20| s . 510 5.0 7Y LIMESTON, L Y| CORED WITH NGB
. §10.2 [26.51===H" | (N6), MODERATELY WEATHERED, HORIZON- | WIRELINE DIAMOND
158 10| S 1 | TALLY FRACTURED, WITH FEW INTERBEDS OF | INPREGNATED CORE
LIGHT GRAY(NT), MARD CHERT, UP 10 BIT USING WATER.
607.7 | 29 Joelml |3 INOES THICK, SOME SOLUTION PITS
<178 INCH DIAETER,
30T T\ 28,4 70 29.0 F] 0x CHERT IN OOBE,
I 71eT28.3 10 54.0 FT LIMSTONE, YELLOWISH
el 0L I || BROWNCIOYR 6/4), MEATHERED 10 LOCALLY
ae | 102,01 20x T | DECOMPOSED, HORIZONTALLY FRACTURED,
WITH LIGHT GRAY(NT), HARD CHERT INTER-
I BEDS, FILLED VOIDS, AND NODWLES.
601.7 |35 1 29.0 10 33.0 FT CORE 1S $QX OHRT,
SaSM T SPO0 STESIELDY TUBE, (413 Lt &
CLISCN 1N OOTIER 300 FT NORTH OF COAL STORAGE AREA on-3
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GEOLOGIC DRILL LOG a 20 | 2wz | o
FUSRAP - WELDON SPRING SITE M50-201 | 2 oF 2 Gi¥-9
SATER
H IE& E PRESSURE WOTES oo
E & E £ [BE TESTS g BATER LEVELS,
Kiw - ¥ . QEvATIN i‘ BESCRPTION AND €1ASSFICATEN SATER RETu
= |w - 4 OWRACTER OF
Z: g ;!g E' g;; gz !:i g DRLLIG, ETC.
607 13
4] | 33.0 10 43.7 FT DECOMPOSED LIMESTONE
. WITH CLAY SEAMS.
1
1
6/26/86
1
04T
- l '
b IJ RN (ﬁ) (%n m(z)
T | 43-7 70 44.7 FT HIGHLY WEATHERED 3 oo 0 o
NXB ]| LIMESTONE, CORE IS 70% CHERT 3 8804 08
3* |10 [5.3'] 53« 471 44.7 10 46.5 FT LIGHT GRAY(N6), FRESH T
as 41 2| LINSTONE.
I 45.7 T0 46.0 FT CORE IS 60X CHERT.
- | 46.5 T0 48.0 FT MODERATELY MEATHERED,
L1 | CORE 1S 50% CHERT.
' 1
J-L | 48.5 FT OPEN FRACTURE, ORIENTED 60 ©
5o 3% FROM HORIZONTAL, JRON STAINED.
- {
NXE T3 | 45.0 0 54.0 FT RECOVERED ONLY PIECES
37| 6 [0.6'] 10% Lz | OF CHERT.
i =n
582.7 |54 1—
. BOTTOM OF BORING AT 54.0 FT. REAMED
. HOLE TO 8-1/2" AND INSTALLED 2 INCH 318l
. STAINLESS STEEL MONITORING WELL
3 SCREENED FROW 47.6 T0 57.6 FT.
]
h : ALL SDIL -AND ROCK
. AP<AVERAGE LENGTH OF CORE PIECES FRON | COLOR DESCRIPTIONS
: EACH RUN. FROM THE BOCK COLOR
] LP=LONGEST PIECE OF CORE FROM EACH RUN. | CHART, PRINTED BY
2 RODSROCK OUAL1TY DESIGNATION FOR EACH | THE GEOLOGICAL
: RUN. SOCIETY OF
- AMERICA, 1948.
.1
-t
2114 HOLE O

$SSASPLT SPODN ST:SHELBY TUBEL,
D=DERES0e P PITCRER 0= OTHER

300 FT. NORTH OF COAL STORAGE AREA

Gaw-9
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SNONEON PP O OOTHER

400 FT NORTH OF TRUCK DOCK

MOECT JB SEEY [ V4 N
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | 1 o2 on-10
3119 COORDINATES MELL FItn Rl AmG
400 FT NORTK OF TRUCK DOCK N101, 150 ¥50, 100 © -
BEAN COMPLETED DRLLER o O7E CHNOL OGY INC. DL MNT ND MDEL Wl ME [ovtamaEx M1, [ReCX € AL 8EPTY
w5/ | 1/ KIRT JAEGER CAE - 45/CME 750 §y 33 %5 Y
CONE BECOVERYE 1./0 CORE BOKES |SAMPLES  [EL TOP OF CASMG "t 0. M”nm EPTLAL. TOP OF G
Aw/m 3 1 1 - e 00 /6024 0.3/6083
SMPLE MAAER SDBT/FAL CASBK LEFT & MOLE DAABDETH LOBED BV,
MO LBS/30 N 7/6r ] LEXASER/EJERGLUND
WM
E E z |°E oS S i‘ W LS,
> E DEvaATEN E SELOWPTOR MO QLASSFEATEN WY AT
AR L ] S =
g |k TR i £
- ay . ¢'f 642.11 0
641.6 [0.5 ¥ D - 0.5 FT GRAVEL AND CLAY LIGHT BAOWN |0-32.8 FT DRILLED
2 :// (SYR §/6) STLTY CLAY VITH FINE TO COARSE|VITH GIN 0D WOL-
. / LIMESTONE GRAVEL. CLAY 1S WOD. STIFF, |LOW STEM AUGERS
> . / LOW PLASTICITY AND MOIST. GRAVEL MOD. | USING CENTER PLUG.
: : / WA, HARD MO ANGULAR.
= R AR :/ 110,510 18,8 FT SILTY LAY LT, REDOTSAH |
5 -/—- BROWN(1OR 4/6). STIFF, MEDIUM PLASTICITY
= ‘ j/ MOIST. MOTTLED(LT GRAY AND RED) LOCALLY |0 T0 10.0 FT BORE |
2 ] / WITH SAND SIZE LIMESTONE FRAGMENTS, HOLE WAS RADIO- |
» ;/ LOCAL BLACK OXIDE STAIN. ALSO CHERT.  |LOGICALLY LOGGED
> / 5 FT BECOMING MORE REDDISH. BY EBERLINE !
R :/"' ANALYTICAL
g 1218 20 4 9 11 _/ 2 CORPORAT 10N
10-/——
ha -« -
i :/
ST » [ ] :/—
|2 8 :%E
Siwhw| 2 | 1| ns :/3
15-/——
-
- e
> ] /
Lo -
a3l /4 18.5 T0 18.75 FT LT. GRAY CLAY INTERSED.
Speper s [ 3| s | S e 777 LI B ¥ FT SILTY LAY RES1DULM
20 -/-< BROWN( QR 3/4), MEDIUN PLASTICITY, STIFF|32.8 FT AUGER MEF-
3 1 / MIST, MOTTLED. USAL. PLLED BACX
= / AUGER T0 32.5 FT
s ] / NO PERF ORVED
1/ INTERF ACE PERM-
= . j/— 23.5 T0 25.0 FT MMEROUS FRAGMENTS OF  |EABILITY TEST
g0 [187110%) 54 4 14 | 351 18 -/5 LINESTONE AND CHERT. AT 5 PN,
2 - / =
3 7
. :/ 32.8 T0 58.0 F1
- -/ CORED USING NOB
" 7 L e
A FLM RIS I B IR TI IR L PSP b T T : riiiltdy
2 - occuégg s’ufc’m m&mﬁ?n’o WATER.
d » 3
- BN INGTOR/XEOKIK FaL.
> p= FRACTURES FILLED WITH BAR REDDISH BROWK
603.3 P2.84 T 1 I'32.8 10 5.0 F1 LI STON, WODERATE
T | YELLOWISH BROWN(1OYR 5/4), MODERATELY
6071 |35 YT | WATHERED, MDDERATELY HARD,HORIZONTALLY
S-S SPOM STALMELEY TUBE, e mra -

Ow-10
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U ETEENETE EEENE NS NS W N

BOTTOM OF BORING AT 59.0 FT. REAED
HOLE TO 8-1/2 INCH AND INSTALLED
2-INCH 3160 STAINLESS STEEL MONITORING
MELL SCREENED FROW 48.0 TO 58.0 FT.

AP=AVERAGE LENGTH OF CORE PJECES FROM
EACH RN,

LP={ONGEST PIECE OF CORE FROM EACH MUN.
ROD=ROCK QUALITY DESIGNATION FOR EACH
RN,

PROECT A8 SEEY . SRt W
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING STTE 0201 | 2 w2 l QA-0
H g g E" Porsi 8 o7 . ,»,_4'
s ] - BATER LEWELS,
W wX ;E E PESCAPTEN AID CLASIFICATER WU T
E § [E¥ s % DUALTER oF
g i : e g:g ] i L. £1C.
5 .
L | FRACTURED, WITH LIGHT GRAYINT} TO
11— | MEDIUM GRAY(NS), MARD CHERT INTERBEDS
L TI3 | FILLED vOIDS, MODWLES. FEW OPEN
O Y] e T SOLUTION FEATURES, FRACTURES FILLED
T | VITH DARK YELLOWISH ORANGE(EYR §/6)
| GLAY WITH LITRE Swe. v
4 15 32.8 70 33.0 F1 802 OF CORE 1S CHERT. | 2 6/21/86
T T] |39.0 70 45.0 FY 40X OF CORE 1S CHERT,
FEW FRACTURES ARE TRON STAINED. v
13.1 T 1 6% <l %
? LS 0% 1
hal e 152 T I esen %
' 12.2 S HIAE
- 1
- 1
o 1
I 49.0 70 55.0 FT SLIGHTLY MORE FRACTURES,
5 T=1 | SOME FILLED WITH UP TO 1-INCK CLAY
1L | SEMs, CORE 1S 40X CWERT, FEW FOSSILS
T T | NOTED IN CORE.
B N
- 1
41 1 A
3;1 <
10 .Y ax 55 I 2
i
1 1
1
i 1
1
59 -

ALL SDIL AND ROCX
COLOR DESCRIPTIONY
FROM THE ROCXCOLOR
CHART, PRINTED BY
THE GEOLOGICAL
SOCIETY OF
NERICA, 1948,

SBSPLT SPODN STSSIELBY TURE,

SO0 PRTOEN O 0THER

400 FT NORTH OF TRUCK DOCX
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mamaue G O VWENE R $ 4 WEEr W W

OEC

JB %0 #ET 10 oL . !
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | | o 2 oN-11
15114 COORDNATES MELL FION R0 [ 7% '
50 FT NORTH. OF TRUCK DOCK N100, 916 w50, 030 % -
t -1 ] oM ETED DALLER QDTECH'G.OGY DAL MAXL AD MIDEL [T - Sl T W FNR| - af 1A DEPTM
6726785 | 1/8/85 INC. MOBIL B-51/CM TS0 s 20 Qo 0
ux:gwmn.m CORE DOXES [SafilS (6L T0P OF CasSi ot Q. P TWEL. RO SATER é‘l&.”ﬂ'u ;
n.1/% 5 7 - 653.0 52.0'/60L0 R.0/820 |
SAMPLE WM SDGHT /F ALL CASSK LEFT N MOLL DWADETH LOSIED BV, ‘
MO LBS/30 N 013 AATKINSON/EBERGLLND |
| uTR ;
3 5‘ £ E PRESSUN " S O
.E E Bt s g TS TS g | = |8 WTR LS,
Myl k nrvm | g i DESCRPTION D CLASSF ICA TN TR AT
i =z s Ez ‘ - 5 CAMRALTER OF i
g[8k §ER g'h 7 |4z mLsg. £1C. (
2| ool Kl il 653.0 | 0 |
- - 0710 6.0 FT QLAYEY SILT, MCTTLED 0-32.0 F7 DRILLED
2 . BROWN AND GRAY(10YR 4.5/3) WITH BLACK | WITH 6IN 0D HOL-
. ] STAINING. LOW STEM AUGERS
© . USING CENTER PLUG.
SS | vae ! go ‘ ] |
> 18 stl 12 e 16 |6 1l
5: —
2 B41.0 1 & 7 5.0 10 27.0 FT SILTY CLAY, MOTTLED
| / VERY STIFF, MDIST, BLACK MANGANESE 0 70 10.0 FT BORE-
ST, ;/*-? STAINING COMMON, BCZASIONAL ROUNDED HOLE WAS RADIO-
BT 4 5 6 ) 8 /a PEBBLES AND SAND GRAINS, MODLLES OF LOGICALLY LOGGED
: 10 :/— IRON OXIDE COMMON BELOW 23.0 FT, BY EBER. INE
= [ ~/ 8.5 10 10,0 FT(10YR 5/4) AL YTICAL
= ] / CORPORATION
1 —-/
ol :%v
o 24" - 197 '
3 |2 526 13 */r: 15.5 T0 16.0 FT(10R 5/6) ;
gs: s 18 | 6 | 8 | 11 j/; 16.0 70 17.0 FT(5Y 5/1) ;
v | -'/
l-b: -
] T -/r.— 18.5 T0 20.0 FT(10YR 5/6)
2 1!'519' 20 1 (] 12 :/g
20 -/F
- ] /
“ k /
/ 23.5 T0 25.0 FT(10YR 5,5/5) 32.0 FT AUCER REF -
8S [ neinge : k& USAL, PERFORMED
> (180124t 2 | s | a0 |2 /a INTERFACE PERM-
25 /* EABILITY TEST.
- -y
= 626.0 |27 1 7,
» ' 4597 [27.0 70 32.0 FT GRAVELLY LAY, WHITISH
- _ _ IV A | (107R £/2), ANGULAR CHERT GRAVEL IN 32.0 7O 74.0 FT
214 5 15074 150/47 - ] - 121 MATRIX OF ORANGE -BROWN(10YR 8/5) CORED USING NXB
5 30 SILTY QLAY WITH BLACK(NI) MANGANE VIRELINE DIAMOND
g g OXIDE STAINING COMMON. : IMPREGNATED BIT
* j AND FRESH WATER.
621.0 132 W T 132,570 42.6 F7 LIMSIONE, LIGHT GRAY(NT
T | TO MODERATE YELLOWISH BROWN(1OYR 5/4) 1
T | MODERATELY MEATHERED, HARD, MIDERATELY | oot 1" OR/REOKIK
§18.0 |35 11 HORJZONTALLY FRACTURED, WEATHERING
BSoSPUT PO STeSHELET TBK, o TE o ..
DRODSEC PePTI R, OndTHER 50 FT NORTH OF TRUCX DOCK -1

A-69




L L AT

oY

Mo A8 . S M. oLl MO,
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRNG SITE MSOF20 | 2 @2 an-1
SATER A
! eisoe 5
33 2 E K: YESTS g - L, .
g el SLEvATION ICSCAPTEN AP CLASSRCATEN MATER YU
¥
1y e LT 25
H g ; 3 CEH !2 !ai . 0
_GBO 3
LU | INCREASES WITH DEPTH, WITH
L-115'| LIGNT GRAY(NT), HARD CHERT INTERBEDS M P W
T AND FILLED VOIDS UP TO 3-INCHES IN AL (1) (D)
WO v (6.6] sz p & DIAETER. FRACTURES ARE FILLED WITH 2 t’;’ e B
F5| | YELLOWISH ORANGE(1OYR 7/6) CLAY. 3 LIWE 8
7] 34.0 70 35.0 FT CLAY SEAX. $ s& 0y B
40 - 35.0 3-INCH LAYER OF DECOMPOSED L1ME-
T |sroe.
36.0 3-INCH LAYER OF DECOMPOSED LIME-
610.4 H2.64Id | sTONE.
- 39.0 T0 42.6 FT 80X OF CORE 1S CHERT
L3N PO 1T FILLED VOIDS.
i Bl I a5 o/ 42.6 70 69.3 FT LIMESTONE, YELLOWISH
T T x| BROWCIOWR 5/4), SLIGHTLY WEATHERED,
T TIE| HARD, HORIZONTALLY FRACTURED, WITH
Aol | OCCASIONAL LAYERS OF LIGHT GRAY(NT)
T | CHERT MODULES MAXE-UP 207 OF CORE,
- OCCASIONAL VUGS (UP TOSINCH), FEV
5o 1 FOSSILS.
- 46.3 T058.0 FT 50 10 102 OF CORS 1S
T T | CHRT, '26/30/56
+ i T )
"3"? g [1.57 83x 1= :
85 I?l
19.2) 10| 8 -
1 1
21,2] 20{ 5 - -
8.4 10 s 1; T
60 )i .
R
{ T | :
"3"? 9 {7.5] 83 L%
1 Mo RMALL LENCTH OF OO
=i PIECS PN EAOH ML
1 LUNCBEEST CIE PICCE FRong
13 T LA B,
GED-R0CE Qual ITY DESIGH-
i ATION FOR CADY Mape.
L1 [€9.370 4.0 7T LIMESTOR, QLIVE GRY
N (SY 6/1) SLIGHTLY WEATHERED, WARD,
. HORIZONTALLY FRACTURED, WITH MEDIUN
By BLLE CRAY(SB 6/1), HARD CHERT FILLED
e 583.7 9.3 =
8| 3 .00 1o 10 YOIDS, 60X OF CORE 1S CMERT.
3 T 1€ 70.7 FT HORIZONTAL FRACTURE SURF ACE
- § COATED WITH BLACKIN!) ORGANIC MATERIAL.
BOTTOM OF BORING AT 74.0 FT. REAMED
L1 /| woLE 70 8-1/72 INCH AND INSTALLED 2-INCH |Drice rm vt ma
§18.0 | T4 I/ | 3160 STAIMLESS STEEL MONITORING WELL e )
- SCREENED FRON 62.8 T0 72.8 FI. ) 2
T [ 1§ N
ot tibipreplingy 50 FT NORTH OF TRUCK DOCK an-1
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Bhedy

PROECY JOB ND. SEET N0 HOLE NO.
GEOLOGIC DRILL LOG FUSRAP - WELOON SPRING SITE 14501201 | 1 w2 | W12
STE COONDNATES ANGLE FROM WORLZ. BEARNG
SOUTH OF FROG POND N101,050 ¥49,643 90 -
BECUN COMPLETED DRLLER GEOTECHNOLOGY DRLL MAXE AND MODEL WOLE SUE | OVERMLRDEN (FT) |MOXX ¢FTJ TOTAL DEPTH
6/26/86 | 1/M/86 NC. MOBIL B-57/CME 750 6/3 %5 345 60.0’
CORE RECOVERYFT./D CORE BOXES |SAMPLES EL. TOP OF CASNC GROUND El. DEP TH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
32J5/93 4 6 - 636.2 26.09/610.1 25.5'/60.7
SAMPLE MAMNER WEIGHT/FALL CASING LEFT N MOLE: DW./LENGTH LOGGED BY:
0 LBS/30 N 2/6L0" AATKINSON/E.BERGLUND
I WATER '
5} E:g 4 PRESSURE WOTES O%
EEE" 555 Sk TESTS z _8, W WATER LEVELS,
2 BE !g..,p-g ELEVATION b | ¥ 5 DESCRIPTION AND CLASSFICATION WATER RETARN,
i £ |l |8 3 o gﬁ £ |2 CHARACTER OF
g2 ;én ¥ g‘a k dz 8 oL, £TC.
23 el soy|woe| 636.2 | 0
N 0 10 6.0 FT CLAYEY SILT, BROWN 0-25.5 FT DRILLED
= . (10YR 4/2), MEDILM STIFF, MOIST. ¥ITH BIN 0D HOL-
F - LOW STEM AUGERS
w . USING CENTER PLUG.
- —
Spepisl o | 355 1
5 - o
Z 8302 18 Z77 16070 20.0 FT SILTY LAY, WTILED
- k / BROWN-ORANGE -GRAY(10TR 5/6), MEDIUM
- / STIFF TO HARD, MOIST, OCCASIONAL BLACK
TR :/; (N1) NANGANESE OXIDE FILLINGS, SAND
o0 [1B7167} 12 1 5 | 6 | 6 /g SIZE ROCK FRAGMENTS, IRON OXIDE NODULES.|0 TO 10.0 FT BORE
T 10 :/._ HOLE WAS RADIO-
3 [ 18] 16" -/é LOGICALLY LOGGED
: / — BY EBERLINE
= - / ANALYTICAL
= 1 13.5 TO 14.7 FT(IOYR 4.5/3), CORPORAT ION.
SS » [ K
g I Y ) a6 ,5;/§ 14.7 70 15.0 FT WHITE(NS) ANGULAR CHERT
- FRAGMENT.
3 ]
= -
» :%
1 //k<d 18.5 T0 20.0 FTUI0YR 5/5) OCCASIONAL
525. g"{16'| 8 | 6 | 4 | 4 . /; DECOMPOSED CHERT FRAGMENTS.
616.2 | 20 4
< jgy 20.0 TO 25.5 FT GRAVELLY CLAY, BROWN
2 ] (10YR 4/3), HARD, WITH WHITE(N9) 25.5 FT AUGER
w 3 f ANGUAR CHERT FRAGMENTS. REFUSAL, PERFORMED
- INTERFACE PERN-
SS2°| 4" | 4" | 50/4" [50/4" - | - :%E EABILITY TEST.
o & s:zéz
= s10.1 s 75,5 10 50.5 FT LIMSTONE, DUSKY YE BURL INGTON/KEOKUK
* * . . . LLOW M.
Ho| (5Y 674) T0 MEDIUM LIGHT GRAY(NS), AVAVITS
NXB 13 cil3 ol gy Tz | MODERATELY WEATHERED, MEDIUM HARD, =
3 17 2| HORIZONTALLY FRACTURED, WITH HARD, - 25.5 T0 60.0 F1
L] | MEDIUM LIGHT GRAY(NG) CHERT INTERBEDS | CORED USING NXB
AT | AND FILLED VOIDS. FEW SOLUTION CAVITIES | yIRELINE DIAMOND
30 51 | AND VUGS, SOME CONTAINING CLAY FILLING | [MPREGNATED CORE
NXBi o |3 ¢l 721 T 19| FRACTURE FREQUENCY DECREASES WITH DEPTH |B1T AND FRESH
5 T ]z | WITH SOME FRACTURE SURFACES COATED WITH | waTR,
LU=z cLay,
T |25.9 70 28.0 FT CORE IS 407 CHERT.
T—H{ 33.0 T0 33.5 FT 6-INCH DIANETER VOID,
601.2 |35 11 34.0 10 35.0 £1 OPEN CAVITY,COATED WITH CLAY.

$S:5P = ., §TE HOLE NO
DRSO, T OB G20 SOUTH OF FROG POND oNY-12
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SS=SPLIT SPOON; ST=SHELBY TUBE;
O=DONSOR MFTOER 0=0THER

SOUTH OF FROG POND

GEOLOGIC DRILL LOG ot e Ty e,
FUSRAP - WELDON SPRING SITE 14501- 201 2 o2 GVN-12
N WATER
EE ’g: ;5 g" Mo 8 NOTES ON:
By § ] TESTS = WATER LEVELS,
E! ; gut“% g ELEVATON § DESCRPTION AND CLASSFICATION ;A.I[Ru_'nm
v RACTER OF
E3 ] gg ggg EE §!§ 23 gzg ORLLIG, ETC.
-l E“ w 35
L1 135.7 70 37.5 FT 2-1/2 INCH DIAMETER
] L1 CHERT NOOULES.
H";? 5 5.0' 1007 JC ! 37.5 T0 39.4 FT CORE 1S 707 CHERT.
[~
I _ PP RD
- ‘ SRR ]
I 39.4 TO 45.0 FT CORE IS 207 CHERT. i 0.2 0.
NXB |, |, o J-Ts 2 0.3 0.7 47
ye | 2 [1.9'] 95% 0Tz 3 8g 08 18
= 4 0.250.45 24
- s 8.‘ ¢35 12
NX8 | . , , 1% 1 0.15 0.4
ye | 3' 3.0 100 Tz R I 1
v e s 0.2505 &5
NEB3*| 1' 10.65'| 65% - ]1 ot
45 7
1l !
-4 1
NXB s
v | 5 {4.9'] 9ex s
3 15
L (<4
| 47.6 70 50.5 FT EXTREMELY WEATHERED
50 T Z0NE.
585.7 50,51
T | 50.5 TO 60.0 FT LIMESTONE, MEDIUM
we| | L ©| LIGHT GRAY(NB), SLIGHTLY WEATHERED,
gr | 5 |4.97 98x T =! MODERATELY HARD, SLIGHTLY FRACTURED,
ST F| wiTH MEDIUM BLUISH GRAY(58 5/1) CHERT
2 | 20 | 8 T | FIiLep voIos.
. 55 ~ — 53,8 T0 59.0 FT BROWNISH GRAY(5YR 5/1)
T, | EXTREMELY WEATHERED, SOFT, WITH MEDIUM
L{on| BLUISH GRAY(SB 5/1) CHERT FILLED VOIDS
MEL s 1.0 o0 L1121 MAKING UP 40 T 50 % OF CORE.
Il =
576.2 | 60 ==
1 BOTTOM OF BORING AT 63.0 FT. REAMED
. HOLE TO 8-1/2 INCH DIAMETER AND
b INSTALLED 2-INCH 3160 STAINLESS STEEL
- NONITORING WELL SCREENED FROM 48.0 TO
. 58.0 FT.
] ALL SOIL AND ROCK
. AP=AVERAGE LENGTH OF CORE PIECES FROM | COLOR DESCRIPTIONS
) EACH RUN. FROM THE ROCX COLOR
. LP=LONGEST PIECE OF CORE FROM EACH RUN. | CHART, PRINTED BY
. ROD=ROCK OUALITY DESIGNATION FOR EACH | THE GEOLOGICAL
. RUN. SOCIETY OF
. ANERICA, 1948,
STE HOLE NC
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Corns .

MoECT

4B 0. WEIT D NELE MO
GEOLOGIC DRILL LOG FUSRAP - MELDON SPRING SITE 14501-201 | | w2 o-13
SITE CODRDBATES MELL Fitw WORZ.  [EANSC
OUTSIDE OF FENCE NE OF BLDG. 404 N100,819 W39, 539 © -
[ 111 mrm CEOTECHNOLOCY DALL MAE AD MDEL MLt SOY [OVERRLEX FT.  jeecx F10 TelA DEPTH
6/2%/% | 16/86 INC. MOBL B-57 e ns Qs ny
CORE ECOVERTET/D CORE BOXES {SAMMES  [LL. TOP OF CASAK oot 0. EPTWEL. GRLAD SATER SEPTWEL. TOP OF BDCX
0375 5 3 J - 455 676059 7157680
1SAMLE MR SO /FALL CASHE LEFT & #0LE DMABETH LOGRED BT
MO LBS/30 N 2/68.0 I AATENSON/DHARNSH
| ] WTR
£ e Bl K LT 8 s o
E ! B =T - 1% WATER LIVELS,
- * g LY E § BESCRPTION D CLASSFEATON IR AT
HAE UL | s
] E g:; pd s L, £TC
2 welE vt 645.5 | 0
- q 0 70 8.6 FT CLAYEY SILT, MOTTLED TAN | 0-27.5 FT DRILLED
2 . NO CRAY(10YR 4/4), VERY SOFT. WITH BIN 0D HOL-
2 . LOV STEM AUGERS
© . USING CENTER PLUG.
SS ’ 0 BN N rT_'
o (1871 5%] 3 3 1 2 . _: 2
- ]
£ ]
» 7
NI 636.9 |8.6 =<
§- 1t 13 1 s e |7 ] vr| 8.6 70 17.0 FT CLAYEY SILT, MOTTLED 0 70 10.0 FT BORE -
[ 104|111 STIFF, COMMON DARK REDDISH BROWN HOLE WAS RADIO-
o 3 3 (18R 3/4) IRON NODUWLES. LOGICALLY LOGGED
I 8.6 10 10.0 F7 DARK GREENISH GRAY BY EBERLINE
ST {54l 490 S IT] 156y 3/1) To oLIVE BROWN(SY 3.5/B) ANALYTICAL
3 1NE CORPORAT 10K.
s; sl 14 | s | 1] 1 il 13.5 TO 15.0 FT YELLOWISH GRAY(SY 8/1)
ﬂ: —
z ]
. 628.5 | 112773 77,0 70 21,0 F1 SILTY SLAY, WOTILED,
/ VERY STIFF, WITH WHITE(NS) SAND SIZED
§5 | g0 ane 2/‘, CHERT FRAGMENTS, OCCASIONAL BLACK(NI)
e (187207 16 | 4 | T |8 /3 MANGANE SE OX1DE STAINING AND FILLINGS.
20 4//4— 18.5 70 20.0 FT MOTTLED ORANGE(10YR 5/6)
- 6245 | 21 1 | 1 GRAY(5Y 6/1).
2 . 21.0 10 27.5 FT GRAVELLY (LAY, WOTILED
- h YELLOWISH GRAY(5Y &/1) AND DARK YELL-
p OWISH ORANGE (10YR 6/6), VERY STIFF,
S [ ael io ] 75| ANGULAR WHITE(NS) AND MODERATE YELLOW-
2 IS IMTL 2T L2 8 )R . <! 1SH BROWN(10YR 5/4) CHERT FRAGMENTS, [ 21.5 FT AUGER
ok TRACE 70 SOME SAND. REFUSAL .
Z . LR INCTOVKEOKIX F
w :‘A
618.0 RL.51F 21.5 70 70.0 FT
. ' {5 27.5 T0 60.0 FT LIMESTONE, PALE YELL- | CORED USING MO
S [2.512.2 eax T {5/ OVISH BROWN(10WR 6/2) TO LIGHT OLIVE | VIRELINE DIAMDND
3o I GRAY(SY 6/2), MODERATELY WEATHERED, INPRECNATED CORE
4T MODERATELY HARD, MICRITIC, VARIABLY BIT AND FRESH
Fr 1| FOSSILIFEROUS, STYLOLITIC, ABUNDANT WATER.
1P P I | CHERT AS MODULES AND REPLACENENT BEDS,
LN b T RANGING IN COLOR FRON VERY LIGHT GRAY
I | (K8) TO WHITECNS), WARD.
610.5 135 T
L 118 [ Ty 8
rovtaillaprbis oo QUTSIDE OF FENCE, NE OF BLDG. 404 aw-13
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© et

[y

D=DOMSOR: PPITOER O=0THER

| GEOLOGIC DRILL LOG et o 3w o
FUSRA® - WELDON SPRING SITE 4501- 201 2 o2 GM¥-13
gls| WATER
HEHIME R PRESSURE NOTES ON:
gé By §§ i |§ TESTS z g g WATER LEVELS,
ug Sl¥piukES ELE¥ATION E g 2 DESCRPTION AND CLASSFICATION WATER RETURN,
s Ewgs Egmsg_‘ 4] § CURACTER OF
=g 2 §u= gz §e !zi DRLLING, ETC.
_&I05 H
|
1
1
=l
Mool e Iz
I l 1/3/86
40 4171 40.0 TO 48.5 FT CORE 1S 50% CHERT. .
1
1 L 1
NG 0.01] 20 | 5 T3
v |5.0'4.4' 882 e
3 0.10] 30 | 5 —d
1
a5 |
b 1
% AP P RO
] o RN (FT) (FD) (XD
NXB -] | { ¢.1 0.5 29
v |5.0'14.8'| 86X 0.2 .1 &
3 = 3 03 1) s
1 4 0.4 0.8 50
co 1T 49.0 T0 55.0 FT YELLOWISH ORANGE R XA
{ 1 v T 0.2 07 13
e 1T 1007 L[| (10YR 7/6), 30 TO 40% OF CORE IS CHERT. | 1 8.2 0.1 13
i 9 0.5 1.9 84
. I“_ 10 0.3 0.6 T2
NXBl, adz el ans L
3 14.0'3.6' 807 D=
55 4T 55.0 70 60.0 FT CORE 1S 50 70 6CZ CHERT.
T :
1
1 1 g’
NXBle oly ol aee =
3 [5:074.8] 967 L; =
Ij
585.5 | 60
4T T] 160.0 T0 70.0 FT LIMESTONE, LIGHT OLIVE
T .| BROWN(SY 5/6), SLIGHTLY WEATHERED,
T 7> | MEDIUM HARD, FOSSILIFERQUS ZONES,
3* |- 07]3. 07 100% - S| ABUNDANT SMALL VUGS (2 TO SMM, OPEN |
0.07{ 20 [ 7 T V2INCH VUG LINED WITH CALCITE, PIECES FRON £4CH MUK
1 g i
o.08l 30 | s o I STYLOLITIC, INTERBEDDED WITH MEDILM LPLOREES? GO PIECE OO
{ 1 BLUISH GRAY(5B 5/1), HARD, CHERT. RQOSROCK QUALTTY DESIGN-
4LI o ATION FOR EACH RUN.
Ij e
NXB
2 |s.0'5.0" 1007 - z
3+ [5-0[5.0] 100 15
-1 1
575.5 | 70 {1
. BOTTOM OF BORING AT 70.0 FT. REAMED
- HOLE TO 8-1/2 INCH AND INSTALLED
.: 2-INCH TYPE 316L STAINLESS STEEL ok 0 R CR DS
: NONITORING WELL SCREENED FROM 5B.0 TO  [1otiows rmox it Roq
. 68.0 FT. COLOR DHART, PRINTEL 8Y
. THEGE R OCICA. SOCIETY OF
7 NERICA, 1988,
N SITE NOLE NO.
Doetson MITOER CoTen OUTSIDE OF FENCE, NE OF BLDG. 404 OMM-I3
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MROEC 4B €T o [ - Ta -8
| GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | | or 2 Gr-14
- SITE CODRDBATES MNIRLE FROw MORE HANG
NE CORNER OF N PARKING LOT N 10O, T35 ¥ 49,106 ® 1 .
} #Fn COMMETED 1m GEOTECHNOLOCY DALL MG AND MODEL WL SE  |OvEERAMEX F1, X €. TOIA. BEPTH
6/21/% 11786 INC. MOBIL B-57/CMETSO (44 no %.0 530
CORE RECOVERYE1./D CONE BONES [SAPLES (DL TOP OF CALHG e b EPR/IL. D RATER EPTREL TOP OF MK
R/ 3 ] - 613 T- SO/6043 3.0/6M3
SAPLL MAER SO /TALL CASSE LEFT B WOLE: DWADETH LOBED B,
MO LBS/30 N /58,07 ] A ATKNSON/ E. BERGLIND
5 Lol |
E E 5 g-’- ToTS 8 :::m
5 ks g BrvAToN E i SESCAPTION D CLASSFYCATION BATIR AT
i 3 3 |4 s UMD o
§ g g‘§ & wLse, 01,
r¢ipoeime| 647.31 0
646.8 [o0.54LL 070 OFT QLAYEY SILT, BUACK(NI), WITH |0-33.C FT DRILLED
3 . VITH BIN 0D WOL-
= - 0.5 70 10.5 FT CLAYEY SILT, MOTTLED LOW STEM AUGERS
® N . GRAY AND BROWN(10YR 4.5/3), MEDIUM USING CENTER PLUG.
- 2 . el STIFF, SMALL IRON OXIDE NODULES,OCCAS-
sl 2 | a]as ] T[] STONAL ANGULAR ROCX FRAGMENTS.
5 - —
< .
Qe -
v J
| .
SS 1 el ae ] ]
O RLERL N 313 ] 4 . B 0 70 10.0 FT BORE -
" 63.8 pi’s HLE WAS RADIO-
o £ / 10.5 T0 21.0 FT SILTY CLAY, MOTILED LOGICALLY LOGGED
T2 15 ] ™ GREENISH GRAY(5GY 6/1) AND DARK YELLOW- |BY EBERLINE
: ! . in ISH ORANGE(10YR 5/6), SOME SAND SIZED | ARALYTICAL
l SSTwelas| 2 | 45| 9 1 . "™ PARTICLES, AND BLACK(N1) MANGANESE CORPORAT JON.
2 4 D4 OXIDE STRINGERS AND FILLINGS.
IS:
| :
[~ - -
5521 9 19.57 80/3°| 10 |50/3% - T/ 4~{ 5.0 10 89.0 FT FEW THIN 2085 OF
20 DECOMPOSED L IMESTONE.
% 626.3 121 7 21.0 10 33.0 FT GRAVELLY CLAY, DARK
,: YELLOWISH ORANGE (10YR 5/8), VERY STIFF
4 EXTREMELY WEATHERED, ANGULAR, VERY PALE
ss2y 4* ! 6" [ s074" 50748 - | - : ORANGE ( 10YR 8/6) CHERT FRAGMENTS
25 ] RANGING FROM PEBBLE TO SAND SIZE. RESTOULM
2 3
P ]
SS [ [] - ?
o 18013 22 e | 10 ] 12 . & 33.0 FT AKER
REFUSAL, PERFORMED
2 INTERF ACE PERM-
7 - EABILITY TEST.
13 ] ‘A
" 08 o bl sax 61d.3 v.vo by B BURL INGTON/KEOKUX
3! . - FI. *
612.3 |35 é
i} . [ 113 L T §
H [ NORTHEAST CORMER OF NORTH PARKING LOT on-14

A-75




S

GEOLOGIC DRLL LOG  [™ T |2z |an
FUSRAP - WELDON SPRING SITE 501 200 2« V-4
6 BATER e
pelBEIREE bl e 2 D s,
! e ;g QEvaTn E ; SESCNPTION MO CLASSFCATON AT RETIR,
;2 E i § E¥is o g ¥ = E ORACTDR OF
3 le |Bxg) 34 ,.8i V. (3
<A ¥
- 35.0 TO FT LIMESTONE, MODERATE 33.0 TO 55.0 FT.
LI R| YELLOWISH BROWN (10YRS/4),MODERATELY CORED USING NGB
L1 I T 1Y | T0 SLIGHTLY WEATHERED, MEDIUM HARD, VIRELINE DINOND
3 . AN | SLIGHTLY FRACTURED, WITH HARD, LIGHT | IMPREGNATED CORE
T, | GRAY (NT) CHERT FILLED VOIDS, BIT WITH FRESH
T NORIZONTAL FRACTURES CONTAIN CLAY WATER.
0 1 Frm. A
{R| 360 T0 38.0 FT CLAY SEAN.
B g 135 102 1y
3 . T N| 40.0 TO 45.0 FY CORE 1S 60X CHERT. 1
T . - 1/1/78%
71 3] 44.0 FT VUGS WITH QUARTZ AND
. 45 41— CALCITE CRYSTALS.
51 10 73 5 | 45:0 70 45.0 FT FEW THIN JONES WITH » U u
. J T ;| DECOMPOSED LIMESTONE AND ANGULAR l'as._s'n,z_ar‘!.g_@
";.B s (351 702 |35 20 I | CHERT FRAGWENTS. 2 83 68 »
2,71 10 L1, 3 L1
- 4 20 N
1 4 § 0.20% §
s o 49.0 70 50.0 FT MEDIUM LISHT GRAY ¢ 6284 @
L] | (N6) DECONPOSED LIMESTONE WITH
TR | FRACTLRED CHERT.
el .l U
3| 5|48 3= 11l NISD.O TO 55.0 FT MODERATELY FRACTURED
= ; WITH CLAY FILLING, CORE IS 30X CHERT.
55 T
TTIR| 56.0 70 59.0 FT FEW THIN Z0MS OF
NS ¢ e 1001 Fd | ecoposen LinesTonc.
==h
5883 | 59 +—1
_‘_ BOTTOM OF BORING AT 59.0 FT. REAMED
- HOLE TO 8-1/2 INCH AND INSTALLED 2-INCH
] 3160 STAINLESS STEEL MONITORING WELL -
] SCREENED FROW 48.0 T0 58.0 FT.
- APsAVERAGE LENGTH OF CORE PIECES FROM
] EACH RUN. SOIL AND ROCK
- COLOR DESCRIPTION
3 LP=LONGEST PIECE OF CORE FROM EACH RUN | FRON THME BOCK
. LOLOR CHART,
- ROD= ROCK OUALITY DESIGNATION FOR EACH | PRINTED BY T
: RUN. GEOLOGICAL
- SOCIETY OF
. NERICA, 1948,
-
.
-
L 113 LE D
e i NORTHEAST CORNER OF NORTH PARKING LOT an-
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PO

PROECT JB BEIT 0. MHOLE MO0,
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | 1 w3 on-15
SITE COORDBATES NELE FROM WORLL ARG
ACRDSS INTERSECTION FROM BLDG, 412 N100, 100 ¥50, 550 %0 -
[ 1] COMPLETED OMLLER GEOTECHNOLOGY INC. DALL MAKE AXD MODEY MOLE SO [OvERRAEEN FT0  RSCK €10 TOlA DEPTH
6/21/% | 630786 KURT JAEGER -5 (s &5 0.0 05
CONE RECOVERYEI/0 CORE BOXIS [SaIS [EL. TOP OF CASHS ooud . P TWEL. GRRAD BATER TR TOP OF NCX
N2 4 (] - 6574 53.4/603.99 S5/608
SAMPLL RARER SO /FALL CASIG LT & NOLE DAADEGTH LOSEED BY:
MO LBS/30 N /185 J JE KASER
5K e
- O
E 55 E E £ e g WTR LS,
= t 31 BLEVATION E i SESCAPTION MO CLASSFICATION WATER AT
| g 5 CRNRACTER OF
8 E g:; !Ei iz LK. ETC,
> el ae el 657,41 0
= 656.3 0.5 0.0 TO 0.5 FT GRAVEL AND CLAY(GC). BLACK| 0-36.5 FT DRILLED
4 (N1) TO BROWNISH BLACK(SYR 2/1). SILTY |WITH 6IN 0D HOL-
> CLAY WITH ANGULAR FRAGMENTS OF LIMESTONE|LOW STEM AUGERS
@ AND CHERT. ORGANICS. USING CENTER PLUG.]
< L_{0.5 10 33.9 FT SILTY QLAY(CL).
> 1871 2| 6 4 | 313 1| YELLOWISH ORANGE(10YR 6/6) MEDIUM
5 L PLASTICITY. STIFF, MOTTLED(WITH MEDIUM
= GRAY CLAY(NT) CONTRIBUTING TD MOTTLING.
x TRACE LINESTONE/CHERT FRAGMENTS AND
i LIMESTONE NODULES(SAND SIZE). LOCALLY
BLACK OXIDE STAINS OR DEPOSITS.
S ol . . 0 70 10.0 FT
g 18°| 14 12 3 5 7 2 BOREHOLE WAS
- vy RADIOLOGICALLY
;g LOGGED BY
— EBERLINE
ST |24*| 23] % = :ﬁgi%m
g? e 14 | 4|6 ] 3
15 —
o
-4
L
e
% R 13 13 s | e T:
-
R 5-1-10 20
A REA LA A I T B I I T ${20.0 FT CLAY BECOMING STIFFER.
b < B
o 2
§§ ei1et| 24 | s |10 14 5
25 —
-
g
)
%o
| 28.0 70 30.0 FT SILT INTERBEDED, MOTTLED
} ielaet] 3 {017 14 g | LOW PLASTICITY.
30 d
-
4
>
w 33,9 TO 45.5 FT GRAVEL AND CLAY(GC):
= 623.5 B39 YELLOWISH ORANGE (1DYR 6/6). SOFT, LOW 10
15015 ' . . ASTICITY. WET, CONTAINS
2 | 5% 5% 50+ |s0/5 m&“ ¥ DA MEDIUM PL __
SSePLIT SPOON STeSHELRY
OO PN AT ACROSS INTERSECTION FROM BLDG. 412 on-15
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MROELT B m SEEY . MLE o
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRNG STTE Mor20 | 23 | ams
’ SATER
. PR T 1
Eg 55 g E EE T g i TR LEVLS,
w 1 .’;u ELEVATION E BESCAPTION AID CLASSRCATEN QAT ETURL
! = §lEey 5 2 i CRMCTDR oF
] g 3 g=3| 22 !ni Y
¥ 624 |%
. § j ANGLAR FRAGMENTS OF LIGHT GRAY(NS) 36.5 F1 AUGER
154/ | LIESTOR w0 CHERT. REFUSAL, PULLED
h AUGER BACK T0
R0 dD 35.5 FT AND RAN
4.071.8" asx - z INTERF ACE
tm o3 PEREABILITY TEST
R m %.5 T0 80.5 FT
PR CORED LSING MXB
_ - VIRELINE DIAMOND
LOTR] R : ] IMPREGNATED CORE
] BIT WITH FRESH
?- n WATER.
1.510.57 30x 611.9 {45.54+—" 44,5 FT CIRQLATION
L] 45.5 10 70.4 FT LIMESTONE LIGHT BROWN- | FLUCTUATING.
] | 1SH GRAY(SYR 4/1) TO YELLOWISH ORANGE | MR INGTOWXEOKIK FiL
1T ]w| (10YR 5/4). MOD. TO SEVERELY WEATHERED | 46.0 FY TOTAL
5.013.4'1 61X T Tl*
i T || YED. HARD TO HARD. CLOSELY 70 MO0, LOSS OF
50 T | FRACTURED WITH FRACTLRES 10°10 30° CIRCULATION.
T 1] | FROM HORIZONTAL. BOTH BLACK AND RUST
1m.9] 10] 8 11— COLORED STAINING ALONG SOME FRACTURES.
ool 2| s 1 | CHERT LAYERS AMD LENSES.
18. T | 51.0 70 51.9 FT CHERT WITH WUGS.
sl 10l 9 L3 | 54.2 T0 54.3 OERT WITH VKS. ,Z.""“
] 1 », . - -
5.014.51 9% 1 L= | DISTINCTIVE CHERT INTERBEDS:
55 =TT} |54.0 70 54.3 FT. %
3 54,7 10 54.9 FT. | .1 0.1 0
T | 8.2 70 10.5 FT. i &1 »
o 1 15 4 0.2 6¢ &7
Jso = B
£.0'5.0'| 10Qx CT1i& 7 63 05 &
P b d
e 083 66 8
I] -
2.012.07 100z -
0|10} S e
[ ' <1
2.5'11.3| 52z 6.%| 20 5 :] TN
651
1 T 1
0.42] 10 | 5§ -
1 1 :’
s.014.8] 96x T z
1
sar.0 b0
3| 70.4 10 00.5 FT LIMESTONE . WITISH
s | GRAY(NB). SLIGHTLY WEATHERED. HARD.
5.0°5.07 100X 1 'é MOOERATELY FRACTURED. WITH LENSES AND
T_TI=| INTERBEDS OF BROWNISH GRAY(SYR 4/1)
582.4 | 15 415
TE WLl WM
o M s ] ACROSS INTERSECTION FROM BLDG. 412 an-5
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£ 2

DeDEMNISON; PePITCHER; O=OTHER

GEOL OGI C DR I LL LOG PROUECT JOB NO. SMEET WO, NOLE NO,
FUSRAP - WELDON SPRING SITE 14501-201 3 o 3 on-15
EE WATER
33 g% ggi E» PRE SR g WOTES O
-y EE AR TESTS gl ol WATER LEVELS,
ws |y ¥ X ;g ELEVATION 18 - g DESCRIPTION AMD CLASSIFICATION WATER RETURN,
§°“‘ - g TP 51 ye b & E OWRACTER OF
] ;g SE“ AEENEE :55 DRILLING, ETC.
- ‘1 B | s 4 |15
1 | CHERT PRESSURE SOLUTION CRENULATIONS o P D
w LU _ | (STYLOLITES). 1) (FT)
E JC TS| v @ 13.3 F1. noo4 11 1
] ’ -y x
g [s.04.8| 86 p -
-] 1
{ao. 80 70 BO.3 FI SILT INTERBED,
4 BOTTON OF BORING AT 80.5 FT. REAMED
R HOLE TO 8-1/2 INCH AND INSTALLED 2-INC
- 3160 STAINLESS STEEL MONITORING WELL
] SCREENED FROM 67.5 10 T7.5 FT.
]
-
N ‘ 4 ALL SOIL AND ROCK
. APSAVERAGE LENGTH OF CORE PIECES FROM | COLDR DESCRIPTIONS
] EACH RUN. | rrow e ROOX cOOR
. LP:LONGEST PIECE OF CORE FROM EACH RUN. | CHART, PRINTED BY
J ROD=ROCK OUALITY DESICNATION FOR EACH | THE GEOLOGCICAL
. RUN. SOCIETY OF
- AMERICA, 1948.
o » SITE NOLE NC :
S OON: 1 SHLEY TueL) ACROSS INTERSECTION FROM BLDG. 410 oMY-15
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CEOLOGIC DRILL LOG ™ T | ey [
FUSRAP - WELDON SPRING SITE 14501-201] 1t w2 | C-10/0m
STE COORDMATES NELE FROM WORC. I3
- MAIN ENTRANCE GATE ] N1D0,200 W43, 050 % -
[ 1T COMPLETED DILLER Y . |omi waE ne woa I S [ovommset: FT)  jRcx 10 TOlAL SEPTM
e/ | 188 xﬁ%&%&cmﬁs CME -45/ONE-T50 eve/3 ns 05 A
CORE RECOVERYET./D CORE DOXIS [SAMPLES [CL TOP OF CASM GO B P TV/EL. GROUAD BATER BEPIVEL TOP OF ROCX
.17, ) 4 4 - 6578 52.Y /6055 I 574343
MR BOGMT/FALL CASREG LEFY 3t MOLE: DA ADETH LOGSED BV
MO LBS/30 N /640 ] LAWRENCE YOUNG/L. BERGLLND
WIER
g E on > TR LS,
E E ¥ 1 3 g BEVATIDN E i . MESCRPTIOR D CLASSIICATION WATIR AT,
i i I 53 Xz 3 : IR OF
] E ig Bz, B s £1C.
. e vlmoe| 657.8 ] 0
4] 1010 15.5F1 SILTY CLAY, MODERATE 0-23.5 F1 DRILLED
j/ YELLOWISH BROWN (10YR5/4) YO BROWNISH | WITH 6VAIN 0D MOL <
] / GRAY (5YR4/1), MOTTLED WITH MEDIUM LOW STEM AUGERS
1 . . / LIGHT GRAY (N§) SILT LENSES, MDIST, WITH CENTER PLUS.
< , ‘ ] / | VERY STIFF, OXIDIZED ZONES.
v [18°118°] 16 | 4 | 6 | 10 :/ !
5 :§§§—~
] %
el s |31 ]9 ;%2
’°:/‘“ 0 TO 10FT BOREHD )
'/ WAS RADIOLOGICALL )
R / LOGSED BY EBERLINE
. / NULYTICAL CORP,
SS [ioelane / N
: |18°122°] 18 | 6 | 1T | 1) ‘/3
’ gs‘i//r—
642.3 ji15.5 7,
] 15.5 T0 23.5 FT SILTY CLAY, MODERATE
% BROWN (5YR4/4), MOIST, VERY STIFF, SOME
- / SUBROUNDED FINE GRAVEL, PYROLUSITE
= a /-—l STRINGERS.
1800t 20 | s [y | :/4
20 4/— 23.5 FT AGER RE-
N / FUSAL, ATTEMPTED
] / INTERFACE PERN-
3 é MEABILITY TEST,
o Y/ WATER LEAKED
y || B35 3% 634.3 P3.5 150 1o Y0 4, T FT LDES IO, DTN AROLNO OUTSIDE OF
F7 | L1647 R (M6), SLIGHTLY T0 MOOERATELY | AUGERS.
2 WEATHERED, MODERATELY FRACTURED BURL INGTON/KEOKUK

L | (APPROXIMATELY HORIZONTAL), MO CLAY  |FM.

T FILLED WITH LIGHT GRAY (NT), MARD,CHERT |23.0 70 64.0 FT
wel | -1 5 INTERBEDS, FILLED VOIDS, AND NDDULES, | CORED USING NXB
3|9 [5-0) s&x jimafa0 |8 ] x| SOE 208S OF DUSKY YELLOY (5Y6/4), | VIRELINE DIAMOND

8.6 20| s 1 o | EXTREMELY WEATHERED TO DECOMPOSED IMPRECNATED OORE
.0 10 | s 30 ] 2| LIKESTONE, FEW STYLOLITES, FEW VUGS LP |BIT WITH FRESH
4T 10 .5 INCH IN DIMETER. WATER.
3 | 28.5 70 30.5 FT. CLAY SEAN. 23.5 F1 GEOLOGI™
~+ |3!.0 70 34.0 FT. EXTREMELY WEATHERED |BOREWOLE G-10w
DUSKY YELLOW (S5Y6/4) LIMESTONE WITH CONVERTED TO "
]| s oERT MoOLLES. MONITORING WELL
T ’ on-17.
22.8 {35 T 71 |35 0FT, 6-INCH VERTICAL FRACTURE, a——
" uTE
o M T MAIN ENTRANCE GATE G-10/Q0- 17
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R PROECT JOB . [T o+l % ot
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRNG SITE w020 | 22 | G-o/om-
E SATER
oSN T e
£ g E E ! s g SATER LEVELS,
i -~ T ELEVATEN E s SESCAPTIN AMID CLASSCATEN [N, ] ms
= |- OB TR
ig g 5 g E! g;g gz !a% Wi, £1C
220 13
L1l 133.0 70 38.0 FT FEv SMALL VUGS, 1/8 TO
. T II® | 1/4-INcH IN DINETER, FILLED WITH SOFT
3 | 5 (5.0 100 T 18| eacite.
. 38.070 44.0 FT FEW CAVITIES UP TO
5 1172 INCH DINETER FILLED WITH CHERT.
41.5 10 42,3 FT THREE, 2-IMCH THICK BEDS v 1Ir =
@+ OF EXTREMELY WMEATMERED LIMESTONE, WITK | mav 1) ¢fT) (D)
we! | T | MMEROUS CHERT FILLED VOIDS. 1k ez o
3|6 [5-9] 98x - 5| 42.3 70 42.8 FT DECOMPOSED, DUSKY i LR%E
T—7/=| YELLOW(SY 6/4) LIMESTONE. 4 Siee o
— $ L 28 W
613.7 4“’ o 1 l.!! l., “
45 1] | 44.1 O 61.5 FT LIMESTONE, DUSKY
1 | YELLOW(SY 6/4), MODERATELY MEATHERED,
J T | MEDIUM HARD, MOOERATELY HORIZONTALLY
F=T1l.n| FRACTURED, MMEROUS MEDIUM LIGHT GRAY
T 1% | (N6), HARD CHERT FILLED VOIDS, INTER-
NE| g f6.3 T3
3 ' T1| BE0S, AND NODLLES.
50 47
JJ
T | 52.3 70 54.9 F7 901 OF CORE 1S SRAYISH | 3 5/25/86
T | BLUE(5PB 6/2) CHERT FILLED VOIDS AND i
. NODWLES.
55 I 0
NGB . . —1°
el Il XY T Tz
1
1
1
1
o]
60
~
NGB! o |9 o8z 5%6.3 1.5z FeT T o 50T TR
¥ . A e 61.5 10 64, ToW LIGH
g GRAY(NG), WITH Mmm 5/2)
CHERT NODWLES UP TO 3 INOHES [N DIMMETER,
o T | SLIGHTLY VEATHERED TO FRESH, SOME HORI-
5%3.8 1647 FRACTURING, 50X OF CORE IS CHERT
m BOTTOM OF BORING AT 64.0 FT. REAMED
. HOLE TO 8-1/2 INCH AND INSTALLED 2-INC
: 3160 STAINLESS STEEL MONITORING MELL | SOIL AND ROCX
. SCREENED FROM 53.0 TO 63.0 FT. COLOR DESCRIPTION
] FROM THE ROCK
] COLOR DHART,
J AP=AVERAGE LENGTH OF CORE PIECES FROM | PRINTED BY THE
] EAH RUN. : EQLOGICAL
. LPLONGEST PIECE OF CORE FROM EACH RuN | SOCIETY OF
3 NERICA, 1948,
. ROD= ROCX QUALITY DESIGNATION FOR EACH
] RN,
SSHEPLIT SPODN STESHELD e [ & N
mu-m‘;uw;n'c‘:‘ MAIN ENTRANCE GATE C-D/tan-1

n A
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PROECT 4B 0. WEIT oLE M.
GEOLOGIC DRILL LOG ] FUSRAP - WELDON SPRING SITE 14501-201 | w2 | Gw-1r 5
STE COORDBATES NNLL FROW WORC.  [BEAG .
SE OF BLDG. 434 N98, 297 ¥50, 382 % -
DEGUN COMMLETED DALLER GEOTECHNOLOCY DRLL MAKE AD MODEL [ .Vl T . WatE| - -§ a2k ™a Ern
e/ | 1886 INC. NOBIL BS1/DME TS0 ey vs RS (V]
CORE RECOVERYEF1./0 CORE BOXES [SaPLES (6L TOP OF CASHG o £ MEPTWIL GROMD BATER EPTAL. TP OF RDCK
B5/59 4 1 - 66L4 B2 25/4209
SAPL WAER SOGHT/FALL CASEE LEFT B NOL s DAADETH LOGEED B¢
MO LBS/30 N 27640 AATKINSON/EBERGLUND
® B g s I
EE 3 = K TesTs g |u WWR Vs,
g EE - 5K BEvATEN E ! SESCRPTION MO CLASSIEATION SATER RETUR,
i | ¥ 5 CIMMACTER OF
g §| i E g:; ia !:E LUK, [T
> s olsor el 661.4 10
o] [0 70 1.0 FT GRAVEL, LIGHT GRAYINT), ©-32.5 FT DRILLED
2 660.4 | 1 j?\ CRUSHED LIMESTONE, IN MODERATE BROWN | VITH 6 IN OD HOL-
. 5YR 3/4) SILTY MATRIX. LOW STEM AUGERS
w :/ 1.0 T0 7.0 FT SILTY CLAY/CLAYEY SILT,
= . / | MOTTLED TAN-BROWN-GRAY(10YR 5/4), STIFF
S |181s| 13 | 3 s | 8 ;/& CONTAINS SOFT, BLACK(N:), WEATHERED
5 - /- NODULES.
3 v
=
- 4.4 1T X/} [1.070 11,0 FT SILTY CLAY, GREENISH 070 10,0 F1
;/__ GRAY(SCY 7/1) AND DARK YELLOWISH ORANGE |BOREHOLE WAS
STalesl 10 | 31 4|6 ./w‘ (10YR 6/6), MEDILN STIFF. RADIOLOGICALLY
2 . Y/ /14 LOGGED BY
> 104 4* EBERLINE )
L4 650.4 | 11 ANALYTICAL
:// 11070 2.0 FT SILTY (LAY, WOTTLED | CORPORATION.
ST {24 |26 ] / | ORANGE-YELLOV-BROW{10YR 6/5), VERY
3 . / 3| STIFF, OCCASIONAL ROUNDED PEBBLES AND
ST 1] 26 1 6 | 1 |18 -/’? SAND SIZE NATERIAL, MANGANESE OXIDE
il | ,5;/2 STAINING AND FILLINGS COMMON.
. 7
» : /
5 2/ ~
>herhier 18 | s |8 |10 / th
z 20 - /i”-
- %
: 7
® . /
A CRE I U T TR Y /; 32.5 FT AGER
e/ REFUSAL , PERF ORYED
3 - PERMEABILITY TEST
. 6344 |27
© 21.0 TO 32.5 FT GRAVELLY CLAY, BURL INCTON/KEORUK
MODERATE YELLOWISH BROWN(10YR 5.5/8), |FN.
SSTiels] oo | 8| 18] 2 ‘| VITH ANGULAR CHERT GRAVEL. CMERT 1S 32.0 T0 65.0 FT
2 30 J9/C43] DARK YELLOVISH BROW(IQYR4.5/2) 1N THE | CORED WITH NGB
= : CENTER GRADING TO DARK YELLOWISH ORANGE | VIRELINE DIAMOND
= . (10YR 5.5/6) STAINED, EXTREMELY INPREGNATED COY )
w 4 | | VEATMERED. WITH WHITE(NS) RINDS ON GRAVEL. [BIT, USING FRE. -
o |10 ] 5 | 6288 p2.5 - - 7 Ri | VATER.
P3| 1 foos| 20 | 5 = Wi meb AL h TR, T
626.4 |35 FRACTURE SYAAND V2INCH THICK FILLED.
. 143 AL W
[etifro ki SOUTHEAST OF BLDG. 434 on-18
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GEOLOGIC DRILL LOG P RSP - WELDON SPRNG STTE o | 2wz | o

E WATER
PRESSUNE
R : T S
g "] w ¥ g ELEVATION s PESLAPTION D CLASSFICATEN GATER RETURL
Bi= =g 5, “ 5 e £ DUACTD OF
g g 3 e §l§ 2 !:i g s, ETC.
E 2643
WITH VERY LIONKT GRAY(NB) CLAY AND
T T | ANGULAR CHERY FRAGMENTS, MANGANESE
o P JE I3 | OXIDE DEPOSITS ON FRACTURE SURFALLS.
622.9 |58 i 35.0 TO 37.3 FT LIGHT GRAY(NT) CLAY,
.9 |38.5F
TN EXTREMELY MEATHERED LINESTONE, AND -¥-’ -
40 L 1—135,5 10 57.5 FT LIMESTONE, YELLOWISH g
1| | BROW(IOYR 5/4), EXTREMELY WEATHERED
T1,| T DECOMPOSED, MEDIUM HARD WITH CLAY
5 [0.8'] 16X L 1% | SEAMS AND HORIZONTAL FRACTURES, CHERT
I {| INTERBEDS AND FILLED VOIDS. A LP RO
il s o R
o ‘ 45 < T 1 .
R = i
S = £ Sty ®
5 11.4' 28 ]lé s 0203 2
1 T i
50 -
2 |5 25x
_}
)
- |
. . . 4
I It ] T H=
.Jlﬁ
55
1
T [
g |s.0 1002 603.9 5T.54—Tle
T 57.5 70 65.0 FT LIMESTONE MODERATE
— | YELLOWISH BROWN(1OYR 5/4), EXTREMELY
60 7| YEATHERED, MODERATELY HORIZONTA-LY
4T T] | FRACTURED, VITH HARD, LIGHT GRAY(NT)
- CHERT FILLED VOIDS, SOME OF WHICH ARE
o 1
T T o| INCONPLETELY FILLED.
Beal]
< 1
596.4 | 65 7 BOTTON OF BORING AT 65.0 F1. REANED
. HOLE TO 8-1/2 INCH AND INSTALLED 2-INCK
- 3160 STAINLESS STEEL WONITORING WELL | SOIL AND ROCK
" SCREENED FROM 53.0 T0 63.0 FT. COLOR DESCRIPTION
§ , FROM THE ROCK
’ ‘ COLOR CHART,
3 APSAVERAGE LENGTH OF CORE PIECES FROM | PRINTED BY THE
] EACH RuN. SEOLOGICAL
] LPLONGEST PIECE OF CORE FROW EACH Ruw | SOCIETY OF
h MERICA, 1948,
N ROD: ROCK QUALITY DESIGNATION FOR EACH
] RUN.
t 114 [y -
spaSMN n:msg:fn ' 1 SOUTMEAST OF BLDG 44 on-18
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TRENCH LOGS
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@ BECHTEL TRENCH LOG EXCAVATION Mo, 11
PROJECT __ WELDON SPRING _  gyog No. _14501-201  grounp EL._ €24 (ocaTion N100,546.5 ¥52,437.5
DATE ExcAvATED __5-2°86 METHOD OF EXCAVATION BACKHOE DATE BACKF ILLED 5-2-86
0
! ©) ---?\w’,‘ <71 " 'r \tg\\ O
. SRS -1 \\\ \x\ \\ \\ 0% OF HEAYY
3 \k\\\\\i \\\ \\: \% AN J \\ \~o\§35111\°§\
‘ \\\:\@\\ > NNV | 2\ \\\\ &: \ b\\\\\2 N
NN RN BN ENNENEINNNNS
Mg it oz B 0 KA O R e,
. / /f/? : )/// 5/ /// % -t //J/ )//
R N //7’///
= s s “7'; L /j" J’*' < J %—J
g s 7//"‘ ; ':‘j/;: “/// ) "/7;\ oo /}/
I 4 R 7 I | R s VA
TS E A s
RCA A O
R A
5 \’\u{.‘ »//w //// </ ¢ d
" — SHORING (TYP,) N1 EXCAVATION LINMITS
i 0 1 2 3 4 5 & T 8 9 10 fI 12 13 14 15 16 T 18 19 20
MATERIAL DESCRIPTIONS: HORIZONTAL DISTANCE IN FEET

% TOPSOIL/FILL - BROWN, SANDY, CLAYEY SILT AND GRAVEL.

SILT (LOESS) - MOTTLED YELLOWBROWN AND GRAY, CLAYEY SILT/SILTY CLAY, SILT DECREASES WITH DEPTH, PLASTI-
CITY INCREASES FROM LOW TO MODERATE WITH DEPTH., DAMP, SOME VERY WEATHERED IRON NODULES UP TO 1/4’s.
FEY SCATTERED SUBROUNDED, QUARTZ AND CHERT, FINE TO MEDIUM SAND GRAINS,

@ CLAY, CHERT BEDS, AND VERY WEATHERED BLOCKS OF LIMESTONE {BURLINGTON/KEOKUK FM, RESIDUUM) - MOTTLED BRICK
RED (DOMINANT COLOR), YELLOWBROWN, BROWN AND GRAY (5.0' - 9.7') AND MOTTLED YELLOWBROWN AND GRAY (8.7' -
15.0')SILTY CLAY, DAMP. LOV PLASTICITY. BLOCKY FRACTURE. LIGHT GRAY, WEATHERED WHITE ON SURFACE,

MARD CHERT BEDS (~307 OF EXPOSED UNIT), 1 TO 9 INCHES THICK (2 THICKEST BEDS SHOWN), FLAT LYING. ONLY

A FEV BLOCKS OF ORIGINAL LIMESTONE REMAIN. THESE ARE WHITE, SOFT, INTENSELY WEATHERED AND SHOW NO STRUC-
TURE, (LARGEST BLOCK WAS ~12° X 8°), (CONTACT BETWEEN UNITS 2 AND 3 IS MARKED BY AN ~2° THICK ZONE OF
BLOCK CLAY WITH A VERY HEAVY CONCENTRATION OF MANGANESE DEPOSITION.

. VEST END CONSTRUCTION
sipE _ ST BEARING NI®E EXCAVATOR 0, IXC. 6e0L0G)sT _E. BERGLUND

WSST1.DGN




@ BECHTEL TRENCH LOG EXCAVATION N0, ____T-2
PROJECT ___ WELDON SPRING Jog Np. __14501-20! CROUND EL.__ 657.5 LOCATION _N100,555.5 W50,662.0 )
DATE EXCAVATED ___4-30-86 METHOD OF EXCAVATION BACKHOE DATE BACKFILLED __ 5-1-86
0 O I— () ()
'q"ﬁ YT ~ L _H i -
| J!d; 41 J‘%“a” 4/J
) A ® ®
3 /z/J], > /4 "‘// //, r—f/ "’/// "/7//
y %//// // //j /] ? AZ/ , {, ! Z/// ;A////
A e B W VUL VO
q %
) Vg s I EAL B

. ,/ AZV// //“ " -//? % ///AV yd /7/ g J// v

- .

= /7//4 / //:// { / 4 14 //// 4N //A// | /V//J//

a { |/ ; |

B v A VA Ve Y 7// 1 Vil

Z 4! 940 MR O A4V A O N O W VI 4
10 N \K\ \ \~ \Q\ Q \\\ \\ \ X\ \ &\\\\\1(\\
I k\\&\x\\\\k \\ \\\ \\\Q \‘j \\1\\ \\\\\
S NN B N H ANV E AN E NN
N N
13 AN \::>¥E£ifik = \ \\x\:?\\\“\\\\ f;“ 3 ::::: :\\\W:?\\\N\\
SHORING P N X ‘ s
y (Tvg.).__E:E;i:;\\\\::::[ T\\\: ;i\\:;::::?\\\\\\ \ t::\\ \\t\:>, )
EXCAVAT I
NN SN ENNNNEIEINSNE
T ! I
© 1 2 3 4 5 & T B 9 10 11 32 13 14 15 16 17T 18 19 20

MATERIAL DESCRIPTIONS: HOR1ZONTAL DISTANCE IN FEET

() T0PSOIL - BROWN CLAYEY SILT WITH SOME GRAVEL.

(@ FILL - GRAY SILTY SANDY GRAVEL.

(3) SILT (LOESS) - MOTTLED GRAY AND YELLOY ORANGE, SLIGHTLY CLAYEY SILT. SLIGHTLY DAKP. FRIABLE. SOME MAN-
GANESE STAINING. NUMEROUS WEATHERED RUST BROWN IRON NODULES.

(@ CLAY (FERRELVIEW FM.) - MOTTLED GRAY AND YELLOW ORANGE (LESS MOTTLED BELOW 5.7') SILTY CLAY. DAMP. CON-
COIDAL FRACTURE. MODERATELY PLASTIC. FEW SCATTERED, FINE- TD MEDIUM-GRAINED, SUBROUNDED SAND GRAINS
(OUARTZ AND CHERT). FEW VERY WEATHERED RUST BROWN IRON NODULES.

(® CLAY TILL - MOTTLED GRAY AND YELLOW BROW SILTY CLAY, DAMP, MODERATELY PLASTIC, WITH SCATTERED FINE- 10

SIDE

wssT2,. DN

MEDIUN-GRAINED, SUBROUNDED OUARTZ AND CHERT, SAND GRAINS, SUBROUNDED TO SUBANGULAR FINE TO COARSE, CHERT
AND LIMESTONE GRAVEL AND SUBROUNDED COBBLES UP 70 2°X3" (CHERT AND LIMESTONE), BLOCKY FRACTURE WITH MANY
FRACTURE SURFACES COATED WITH MANGANESE. NUMEROUS VERY WEATHERED, RUST BROWN, JRON NODULES UP TO 1/8°e.

NOTE: 13.5-15.0" INTENSE MOTTLING 9.7-14.2" GRAVEL AND COBBLES 2-44
14.2-15.0" GRAVEL AND COBBLE CONTENT INCREASES TO 20-25%

" WEST END CONSTRUCTION

NORTH EXCAVATOR €0., INC

BEARING NBo°w GEOLOGIST _E. BERGLUND

(.




@ BECHTEL TRENCH LOG EXCAVATION ND. T1-3
i PROJECT WELDON SPRING JOB NO. __14501-201 GROUND EL.__665.8 LOCATION _N38,621 W50,844
A DATE EXCAVATED __ 4-23-85  METHOD OF EXCAVATION BACKHOE DATE BACKFILLED __ 5-1-86
0 ,
‘ ;A ! 1 O)
, - - - L -
| 3 \
4
1 5 (2 (Z) 2
6 b&’ 1+
) |
T ' ;
tfe by =+ ‘ — Y . -
z N ~ ] N \
JE NN EN B SN ENEANEINN
SRR EIUEN AR E NN EINN
' NANSTINESNEINN NN Q\Q\
AN HA N N B NN N RSN NN,
IR NN N SN IS RIAN N,
5 N k\\f:iES N \W\\ ;:\::\ :)\\
N
\ \
.l EXCAVATION LIMITS | SHORING (TYP.)
i 1 —t—
0 1 2 3 4 5 & T B 9 10 4l 12 13 14 15 16 17 18 19 20

MATERJAL DESCRIPTIONS:

HDRIZONTAL DISTANCE IN FEEY

| ©

SIDE

¥$513. 00N

EAST

FILL - BROWN, CLAYEY SILT, DRY, SOME SCATTERED GRAVEL.

SILT (LOESS) - MOTTLED GRAY AND YELLOW BROWN, SLIGHTLY CLAYEY (CLAY CONTENT INCREASES WITH DEPTH),
SLIGHTLY DAMP, FRIABLE, MANGANESE STAINING, MANY VERY WEATHERED JRON NODULES.

CLAY (FERRELVIEW FORMATION) - MOTTLED MEDIUM GRAY WITH YELLOW BROWN, SLIGHTLY .SILTY, DAMP, MODERATELY

PLASTIC INCREASING WITH DEPTH, SCATTERED PJECES OF FINE 7O MEDJUM SAND AND ANGULAR TO SUBROUNDED CHERT
SRAVELRéI/g' - 2"e), BREAKS CONCOIDALLY. FEW VERY WEATHERED JRON NODULES. MANGANESE STAINING ALONG
OME BREAKS.

WEST END CONSTRUCTION

BEARING N20%W EXCAVATOR C0.., INC. 6£0L 06157 __E. BERGLUND

B-3
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BECHTEL TRENCH LOG

EXCAVATION Np, __ T-4

PROJECT ___ WELDON SPRING JoB Np. __14501-20] GROUND EL.__©57.1 LOCATION __N96,886.5 Ws0,427
DATE EXCAVATED ___ 4-24-86 MNETHOD OF EXCAVATION BACKHOE DATE BACKFILLED ___4-30-86
0
1
2
NS O 0
4
. COBBLE \
3 DYV o ; 2 s _
N : 2
, }/WﬁT;; . LXK 1} == 6/ =
N { . {4 V///
A VA J%Q/ s IRg 117 /
8 L 3y 11T T 1 nimne gy 7
s MARY AAL VA d : » €;> .
7 A T 2L T A L Sy
10 —p s RRRNRF Tl oD x0a0c I X N SIS IRO0L O
s seas I o R 3358 | BERRY N | EXseeslolingy
" \XPg\\\C Nh N . AN N ANAVANAY i\
_ NENEINN o | N NN
FRL: SPOY TS W\ f N
- (1 1 oe N O\ s \ O
Z 3 bl ! 3 ] ‘ ! .4
. : - _ T\ ~——SHORING
A SN AN ~\\ \q\‘\w ol NN =i (Yp.)
o \ 3 i N |~
BEANACONY I AN NN | || B | u{uns{or DJ:CMT{IDN

0o 1 2 3 4 5 6 T 8

9 10 M 12 13 14 15 16 17 18 19 20

MATERJAL DESCRIPTIONS:

HORJZONTAL DISTANCE IN FEET

FILL - MIXED GRAY AND YELLOWBROWN SILTY CLAY/CLAYEY SILT WITH DEBRIS (RDCK, GRAVEL, BRICK, WIRE,
ASPHALT, CONCRETE, RAILRCAD TIE).

CLAY - MEDIUM GRAY MOTTLED WITH ORANGE BROWN, SILTY, MODERATELY PLASTIC, DAMP, FEW SCATTERED PJECES
OF ANGULAR GRAVEL (3/8' - 3/4°®). FEV VERY WEATHERED IRON NODULES (RED BROWN).

SILT - DARK GRAY, SLIGHTLY CLAYEY, SLIGHTLY DAMP - CRUMBLY.

CLAY - MEDIUM TO DARK GRAY, SILTY, MDIST. MANY VERY WEATHERED ORANGE-YELLOW JRON NODULES (1/8° -
1/74°€), LITTLE ANGULAR MEDIUM SIZED GRAVEL (ONE 4" X 6" CHERT COBBLE OBSERVED). MODERATELY PLASTIC,
FEY PIECES OF SCATTERED FINE TO MEDIUM SAND,

SILT - MEDIUM GRAY, CLAYEY, SLIGHTLY DAMP, CRUMBLY, FEW SCATTERED PIECES OF FINE TO MEDIUM SAND.

SAME AS 5 EXCEPT GRADES INTO CLAY WITH DEPTH. (THE 5 - 6 CONTACT IS WELL DEFINED WHEREAS THE SA - 6
CONTACT 1S GRADATIONAL).

CLAY - MEDIUM GRAY MOTTLED WITH YELLOW-BROWN, SLIGHTLY SILTY (MODERATELY PLASTIC) NORTH END OF TRENCH
GRADING SILTIER TO SOUTH END OF TRENCH (BECOMES LESS PLASTIC). DAMP, FEW PIECEOF FINE TO MEDIUM -
GRAINED, ANGULAR SAND. FEW SCATTERED PIECES OF ANGULAR CHERT, GRAVEL ( UP T0 3/4%e), MANY SMALL,
VERY MEATHERED, IRON-RED TO YELLOWP-ORANGE IRON NODULES (1/16" - 1/4%e),

SILT - LIGHT BLUISH GRAY TO MEDIUM GRAY. SLIGHTLY CLAYEY. WET AT NORTH END OF TRENCH TO VERY MD]ST
AT SOUTH END. (SLIGHT SEEPAGE INTO TRENCH FROM THIS UN]T IN NORTHERN PART OF TRENCH). INTENSE RED-
BROWN IRON STAINING ALONG A BLOCKY FRACTURE FEATURE. MANY VERY WEATHERED, IRON-RED TO YELLOW-BROWN

IRON NODULES (/16" - 1/2°8).
wesra.om SIDE EAST BEARING N24°E EXCAVATOR _WEST END CONSTRUCTION €0., INC. E. BERGLLND

FERRELVIEV FW.
Q @0 © O 8'9 ©

GEOLOGIST

B-4
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@ BECHTEL TRENCH LOG EXCAVATION No. ___ 1-6
PROJECT ___ WELDON SPRING JoB No. __14501-201  crounp £L.__ 838 Location N101,206.5 W50,411.0
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1 SUMMARY

A seismic refraction survey was conducted at the Weldon Spring Chemical
Plant, Weldon Spring, Missouri during the period February 27 through March
3, 1986. The purpose of the survey is to provide subsurface information
that will aid in determining overburden thickness, the depth to and
variability of the bgdrock, and any anomalous conditions that are pertinent
to the site charﬁctériiation investigation.

The site is underlain by a sequence of unconsolidated materials
overlying the Burlington/Keokuk cherty limestone formation. The overburden
sequence is comprised of six stratigraphic units. The limestone is highly
variable due to solutioning and other weathering and therefore has a highly
irregular surface that has been referred to as pinnacled.

The results of the seismic refraction survey indicate that the
subsurface can be defined by four seismic layers or units that are variable
in thickness and velocity in the upper 100 to 125 feet. Generally Layers 1
and 2, with average velocities of about 1100 feet per second (fps) and 3000
fps, respectively, predominately represent the overburden but may also
include weathered bedrock in the deeper sections of Layer 2. The top of
Layer 3 is approximately 15 to 45 feet deep and has an average velocity of
6000 fps. Layer 3 generally represents weathefed and solutioned bedrock but
the shallower or upper portions of the unit could also include more
compacted or saturated overburden. Layer 4 averages 12,000 fps along
Profile A and 17,000 along Profile B. The depth to the top is 43 to 110

feet and represents the harder more competent and less weathered rock. The

-1-
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interfaces representing the tops of Layers 3 and 4 are probably an average
of the actual conditions which are believed to be highly irregular and
erratic. Therefore correllations of the seismic data with borehole data
describing overburdenwthicknesses and depth to hard rock may vary locally‘by

10 to 20 feet in the very irregular areas.
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1T INTROCUCTION

This report presents the results of a seismic refraction survey
ccnducted ty Detection Sciences, Inc. at the Welden Spring Chemical Plant
Site, Weldor Spring, Missouri. This survey was authorized under Bechtel
Natioral, Inc. Subcontract Agreement No. 14501-201-SC-176. The field work
was performed quingAthe period February 27 through March 3, 1986 Lty Kenneth
Bloﬁ,'Principai GeophyéiCist and Marty Clasen, Geophysical Technician,
Detection Sciences, Inc. with logistical suppert and field assistance from

Larry Young and Robtert Oreweiler, Bechtel Representatives.

A. Purpose

The purpose cf this survey is to provide subsurface information in
regards to seismic layers, velocities, and anomalous conditions that may
pertain to overburden thickness, depth and variability of bedrock and.
groundwater levels. This information will be used with subsequent studies

for overall site characterization.

B. Scope of Work

The scope of werk includes providing all the necessary personnel and
seismic equipment to perform the survey, acduiring and reducing the data,
and preparing the final report. The field wcrk corsisted of ottaining
seismic refraction data along two (2) profiles of 200C and 24C0 lineal feet,
respectively, as desigratec ty Bechtel. This report includes descriptions

of our methocclogy and procedures, results, and a discussion of our

-3-
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interpretation of the seismic profiles as it pertains to the geologic

information provided by Bechtel.

C. Site Description

The site is on gently rolling terrain where surface elevations

generally range between about 600 and 675 feet above sea level. Previous

~investigations by Bechtel National, Inc. and others have described the

geologic conditibhs iﬁ‘some\detail. The lithology includes six
unconsolidated overburden units that overly the Burlington/Keokuk formation.
Generally, the overburden is listed (from the ground surface) as consisting
of topsoil, modified loess, clay (Ferrelview formation), clay till, basal
till, and cherty clay. Not all of these units are believed to exist
everywhere under the site, therefore the overburden lithology varies. The
bedrock is described as a cherty limestone that is gradationally weathered
and highly variable within the upper 40 feet or so and therefore has a
highly irregular surface. Competent Burington/Keokuk formation, fine- to
coarse-grained limestone that is locally fractured and solutioned with

voids, underlies the gradationally weathered zone.

-4-
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11T METHODOLOCY

A. Data Acquisition

Seismic refraction data was obtained from two profiles referred to as
Profiles A and B on the Location Map, Plate 1. As initially planned, the
profiles were to be comprised of 200 ft. long geophone spreads using a
hammer and plate seismic source. This was based on the assumption that
highér velocity maiérial (bedrock) is less than 50 feet deep as generally
defined by previous investigations in nearby areas. However, the
preliminary in-field analysis of the seismic data following the first day of
data acquisition, indicated that the higher velocity material was deeper
than anticipated. This necessitated modifying the approach and using the
field procedures described below.

Seismic refraction Profiles A and B are comprised of a total of 8 and 7
geophone spreads each, repectively. Each spread is a colinear array of 12
geophones distributed at 25 foot intervals. Shot boints were located at
both ends of each spread 10 feet from the first geophone, making the total
length of each spread 295 feet.

Seismic energy was provided by small explosive charges buried in the
ground at depths of 2 to 3 feet. The explosives consisted of approximately
one-quarter pound charges of 55% seismic gel detonated by instantaneous
electric blasting caps attached to a seismograph high voltage blaster. Mark
Products, Inc. digital grade geophones and a Geometrics ES-1210F 12-channel
signal enhancement engineering seismograph were used to record the seismic

data.
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B. Data Analysis

The amount of time it takes for a seismic compressional wave to travel
from a shot point to each geophone in a spread is given on the seismic
records for each shot. We plotted these data versus the shot
point-to-geophone distances in the form of time versus distance (T-D)
graphs. By fitting straight line segments to the arrival times, we
identified the various-seismic layers and determined their apparent
velocities. These parameters and the arrival times served as input to
computer programs which use both the time-intercept and time-delay methods
to invert the seismic refraction data. The output consists of tables
listing the true velocity of each seismic layer and the depth to the top of
each layer beneath every shot point and geophone. From these tables,
seismic velocity cross-sections were then constructed.

In addition, a velocity analysis of the deepest layer in each spread
was performed. The analysis consists of determining the interval velocity
of the layer between geophones. This defines lateral variations in velocity

and aides in correlation between spreads.

C. Limitations

Several assumptions and limiting factors should be considered when
interpreting and/or applying seismic refraction information. These
assumptions and limitations are inherent to the techniqué and are common to

most interpretation routines. They are as follows:
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1) The seismic velocity increases with depth, that is, the velocity of
each layer is greater than that of the layers overlying it. If this is
not the case, then the low velocity layer will not be detected and the
computed depth to all the layers underlying it will be erroneous.

2) Lithologic layers will not be individually resolved unless their
velocity contrasts with that of adjacent layers. Conversely,
variations in the elastic properties of a given lithologic unit may
result in two or more seismic layers corresponding to a single
lithologic layer.

3) Unless otherwise designated, seismic layers are assumed to have a
constant velocity along the entire length of the respective geophone
spread.

©4) Steepiy'dipbihg véloéity layers may cause inaccurate depth
estimates.

5) The depths to each seismic layer may not be straight down if the
interface is not as deep off to the side of the profile as it is
directly beneath it. This can be especially true where seismic
interfaces are extremely irregular.

6) The velocity of a seismic layer can vary with direction depending
upon the orientation of bedding planes, joints, fractures, etc.
relative to the seismic profile. This can result in a slight
discrepancy in the computed velocity and depth of seismic layers
between crossing profiles.
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IV RESULTS

The results of our seismic refraction survey are presented in the form
of seismic velocity cress-sections as shown on Plate 2. - Each profile
(cross-section) shows the position of the grbund surface and the underlying
seismic interfaces, the velocities of the seismic layers, and the locations

of the shot points. Also shown are the results of the velocity analysis of

‘the deepest layer. This is indicated along the lower portion of the profile

as lateral extent and differences in velocity below the deepest velocity
interface.

The seismic data resolves the subsurface into 4 layers for both
Profiles A and B. The velocity, thickness or depth, and geologic

interpretation of each layer are summarized below:

Layer 1 - 950 to 1200 feet per second (fps); up to 15 feet thick;
represents topsoil and possibly other loose overburden such as the
modified loess unit.

Layer 2 - Velocity ranges between 1800 and 5000 fps with an average of
about 3000 fps; anomalously high and low velocities are located along
Profile B; thickness of this layer ranges between about 10 and 43 feet;
believed to represent predominately overburden material but probably
includes weathered bedrock along the deeper portions of this unit.

Layer 3 - Velocity is 4000 to 7650 fps and averages about 6000 fps;
depth to the top of this layer ranges between about 15 and 45 feet;
probably represents predominately weathered bedrock, however the upper
portion]may also include more compacted and/or saturated overburden
material.

Layer 4 - 8000 to 25,500 fps but averages about 12,000 fps along
Profile A and about 17,000 along Profile B; depth to the top of this
unit is 43 to 110 feet, averages about 55 to 60 feet along Profile A
and about 70 to 75 feet along Profile B; represents harder more
competent and less weathered bedrock.
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Reference to the profiles (Plate 2) should be made for specific
elevations of the various velocity layers and lateral variations along a
particular profile. Several areas along Profiles A and B should be noted as
possible anomalous zones due either to noticeable differences in velocities
or change in depths of the varjous seismic interfaces.

Along Profile A there is a significant increase in the thickness of
Layer 2 and decrease_jq the thickness of Layer 3 below Shot Point 7. Below
Shot'Poiht 8 and abbroXimately 50 to 75 feet south of Borings G-2 and G-2A,
the depth to Layer 4 increases and the velocity decreases to approximately
8000 fps. Local anomalous areas may be beneath Shot Points 5 and 6 where
the depth to Layer 3 is minimal.

Along Profile B, the most noticeable anomalous areas are the
depressions of the Layer 4 interface east of Shot Point 4 and beneath Shot
Point 8. A more subtle anomaly is the increase in velocity of Layer 2 to

5000 fps beneath Shot Point 3.
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vV DISCUSSION

Our interpretation of the seismic profiles indicates that the
subsurface conditions are irregular and in many places probably erratic.
This interpretation is based on high quality data and therefore has been -
little influenced by random error and "data scatter" during the data
reduction and interpretation process. During this process, however, many of
the'assumptiohs and-lihiting factors inherent in the seismic refraction
technique, as noted in Section IIIC, Limitations, have been strongly
considered in order to derive a geologically reasonable interpretation. The
most important of these limitations that may be applicable to the site
conditions are: 1) it is assumed that the seismic velocity increases with
depth and that each seismic layer has a higher velocity than the material
above it; 2) seismic layers are assumed to have a constant velocity along
the entire length of a particular geophone sp}ead; and 3) lithologic layers
may not be individually resolved unless they have a velocity contrast with
adjacent layers. |

A comparison of borehole data (2 boreholes along each profile) with the
seismic profiles indicates that the contact between the overburden material
and the upper bedrock surface is probably not clear and distinct along the
entire length of each profile. Since the velocity in the weathered and
solutioned bedrock is probably similiar to that in the lower portion of the
overburden, the seismic interface representing that boundary is probably
only an approximation. This means that the depth to weathered bedrock (as

defined geologically) may vary somewhat from what is indicated by the
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seismic profiles. It is conceiveable that locally this variance could be as
much as 10 or 20 feet.

The depth to harder, more competent and higher velocity rock, is also
irregular and probably affected by lateral differences in the weaihering and
solutioning of the shallower rock. Areas along the profiles where the high
velocity rock is relatively deep indicate zones where the weathering and
solutioning have affected the bedrock to a greater depth. This seismic
interface between the lower and higher velocity rock is also believed to
represent a gradational zone rather than a distinct change. Therefore, the
depth to this boundary at a specific locality may vary from what is depicted
by the seismic profiles. However, the variance is probably less than the 10
or 20 feet mentioned above for the overburden/weathered bedrock interface.
Further evidence of the variability in the competent rock is provided by the
results of the velocity analysis which indicates variations ranging up to
approximately 8000 fps.

The difference in the average velocity of the more competent rock
between Profiles A and B may be related to the profile orientation, since
the velocity of a seismic layer can vary with direction depending upon the
orientation of bedding planes, joints, fractures, etc. This is consistent
with the reported orientation of fracture sets which trend N30 to 72E and
N30 to 65W. Typically, seismic velocities are slightly higher parallel to

the structure and lower perpendicular to it.
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VI ILLUSTRATIONS
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Appendix A
SEISMIC REFRACTION METHOD

The seismic refraction method consists of measuring the travel times of
compressional waves through the subsurface. Seismic wave energy transmitted
into the ground is réfracted élong velocity interfaces and back to the
surface. By measuring the trave] time of seismic waves from a source
(shotpoint) to detectors at known distances along the ground surface, the
seismic velocities and thicknesses of the respective seismic layers can be
determined.

The effective depth of investigation can vary depending upon subsurface
conditions. Typically, the depth of investigation for a given seismic
profile is approximately one-third to one-fourth the maximum shot point to
geophone distance, depending on the velocity contrast between thé various
seismic layers. Large contrasts in velocity can be detected at a greater
depth than small velocity contrasts. Therefore, the depth of penetration
can vary from one seismic profile to another.

Several energy sources can be used to generate seismic compressional
waves. The two most common are small explosive charges detonated with
electric blasting caps or a sledge hammef striking a steel plate. The
latter is typicaily used for shallow investigations to depths of about 50

feet, whereas, explosives can be used for both shallow and deep surveys.
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Shot pointsJare typically located at both ends of a geophone line (spread)
in order to detect and account for dipping seismic layers. Occasionally,
interior shot points are located within a spread to more accurately define
significant lateral velocity contrasts, to account for large topographic
changes, or to increase the definition of shallow layers. Offset shot
points located some distance away from the geophone spread can be used to
attain a greater depth of penetration and to increase the definition of

~ deeper layers. However, these do not provide data from the shallower layers
albng the partiéuiar sbread;

Seismic refraction data is normally reduced by computer. Prior to
computer data reduction, the seismic travel times to each of the geophones
from the shot points are plotted on time versus distance graphs to determine
the number of seismic layers and apparent velocities. This information
along with ground surface elevations is then entered into two computer
programs which compute the true velocities, the depths to, and/or
thicknesses of the seismic layers. One program determines the depths and
thicknesses under the shot points by a time-intercept method (Ewing and
Press, Encyclopedia of Geophysics, 1961). The second program, referred to
as the plus-minus method computes the layérs under geophone locations for a
particular spread (Hagedoorn, 1959, Geophysical Prospecting , v. 7, p.

158-182.).

The seismic velocity of earth materials is dependent on physical
properties such as density, compaction, hardness, induration, and
saturation. Other factors such as bedding fracturing, weathering and

alteration, also affect velocity. Generally saturated and/or poorly to
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semi-consolidated sediments will have a higher seismic velocity than
unsaturated and/or unconsolidated material. In regards to bedrock, bedded
and/or fractured or weathered rock will have a lower velocity than massive
unfractured rock. Alteration of rock such as solutioning in limestone will
tend to reduce the seismic velocity.

Because of the assumptions and limjtations inherent to the seismic
refraction method, seismic models should not be taken as an exact depiction
of subsurface lithologic conditions. Since seismic velocities are typically
measured over a large area and are dependant on the in-situ physical
properties of subsurface materials, they may provide a better indication of
certain characteristics than borehole data. However, it is best to consider
seismic refraction models as an approximation of the subsurface geology.
This is especially true 1n the absence of correlating subsurface data, or
"ground truth." Seismic refraction data can best be utilized when it is
correlated with borings or other subsurface information. This aids in
eliminating some of the variables and reducing the assumptions that must be

employed in its interpretation.

A-3
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SOILS ANALYSIS
PHYSICAL TEST
Sample Number: 86-09-309-21A Client 1.D.: G-5 §S-3
PARTICLE SIZE ANALYSIS; ASTA AMethod D422

Maximum Particle Size Imm

Specific gravity if High === or Low ---

Hardness Soft, cohésive when wet

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. &4 Sieve; 4.75mm) 0
Description:
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 0
Description:
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 14
Description: Mostly quartz, some limestone
fragments subrounded and limonite "balls™.
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 17
Description: Same as above D
subangular
Total Sand: 31

Hydrometer Analysis

Soil was dispersed in-apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.078mm to .005mm) 27
Clay-(.005mm to .00lmm) g
Colloids-(Less than .00Imm) 3T
Total Silt/Clay/Colloids: (XK

SPECIFIC GRAVITY: ASTM Method D854 ---

UNIT WEIGHT: Volumetric \'ethod -

pci-wet

pcf-dry

ATTERBERG TESTS: ASTM \lethod D4318-84
Liquid Limit -
Plastic Limit -—
Plastic Index -—-

PERCENT MOISTURE: ASTM \lethcd D 2216-80

CENTRIFUGE MOISTURE EQV: AST\! \Method D 425.7

15/36




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 2609310014 Client I.D.: _ (.5.ST-!
PARTICLE SIZE ANALYSIS; AST\M Method D422

Maximum Particle Size Crm

Specific gravity if High — or Low ---

Hardness Soft and cohesive when wet

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) < |
Description: Subrounded limestone grain,
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) <1
Description: Subrounded limonitic grains.
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 3
Description: _subangylar to subrounded quartz, and
subrounded limestone
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 17%
Description: Same as ahove
Total Sand: 20

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.078mm to .005mm) 3]
Clay-(.005mm to .00Imm) 3
Colloids-(Less than .00Imm) 4]
Total Silt/Clay/Colloids: 37

SPECIFIC GRAVITY: ASTM \Method DS54 2.43

UNIT WEIGHT: Voiumetric \'ethod 129.5 pctf-wet
125

L4 pcfedry

ATTERBERG TESTS: ASTM \tethod D%318-34

Liquid Limit
Plastic Limit 17
Plastic Incex 15

PERCENT MOISTURE: AST\ \tethod D 2215-37 22.9%
CENTRIFUGE MOISTURE EQV: AST\! \fethod D £25-79 34%

13/36




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-22A Client 1.D.:

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size -—
Specific gravity if High -—- or Low

G-6-1

Hardness

Sieve Analysis

Grain size percentages and descriptions

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description:

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm)
Clay-(.005mm to .00Imm)
Colloids-(Less than .00Imm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: AST\ \lethod D854 2.67 g/cm3

UNIT WEIGHT: Volumetric \'ethod --- pci-wet .

--- pcf-cry

ATTERBERG TESTS: ASTM \lethod D4318-84

Liquid Limit -
Plastic Limit .
Plastic Index .-

PERCENT MOISTURE: ASTA! \'ethod D 2216-89

Percentages

CENTRIFUGE MOISTURE EQV: AST\ \ethod D 425-79

15/86




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-310-02A Client I.D.: G-6-3

PARTICLE SIZE ANALYSIS; ASTA! Method D422

Maximum Particle Size 7.0mm
Specific gravity if High —- or Low ——-
Hardness Soft and cohesive when wet,

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) 1
Description: Subrounded, granite and
_gnejssie grains,

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) )
Description: ___Subrounded limonitic and

limestone grains,

Medium sand-(Retained on No. 40 Sieve; 0.425mm) 5
Description: Subangular quartz, subrounded
limestone with crinoid fragments (silicified)
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 16
Description: Subangular quartz, subrounded
limestone and limonitic.
Total Sand & Gravel: 23
Hydrometer Analysis
Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.074mm to .005mm) 12
Clay-(.005mm to .001mm) 2
Colloids-(Less than .001mm) 3/
Total Silt/Clay/Colloids: /7

SPECIFIC GRAVITY: ASTM \Method D854 2.65 g/cm 3

UNIT WEIGHT: Volumetric Method 136.6 pci-vet
11C.6 pci-drv

ATTERBERG TESTS: ASTM \tethod D4318-84

Liquid Limit 4
Plastic Limit

Plastic Ircdex 29

PERCENT MOISTURE: ASTM \'ethod D 2216-35 18.0%
CENTRIFUGE MOISTURE EQV: AST! \'ethod D £25-79 36%
10/86




SOILS ANALYSIS

PHYSICAL TEST
Sample Number: $6-09-309-23A Client L.D.: G-8-1
PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size Smm

Specific gravity if High or Low 2.36

Hardness Soft and cohesive when wet

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) S
Description: Limestone fragments angular
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 1
Description: Quartz, rounded, limestone
fragmerits angular .
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 2
Description: Some quartz, with limestone
fragments.
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 6
Description: Quartz-considerable organic
trash.
Total Sand: 14

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.
Si1t-(.078mm to .005mm) 47
Clay-(.005mm to .00Imm) 12
Colloids-(Less than .001mm) 27
Total Silt/Clay/Colloids: 86

SPECIFIC GRAVITY: ASTM Method D354

UNIT WEIGHT: Volumetric \lethod

pcf-wet
pcf-dry

-

ATTERBERG TESTS: ASTM \lethod D4318-84

Liquid Limit ===
Plastic Limit
Plastic Incdex

-

PERCENT MOISTURE: ASTM \ethod D 2216-89

CENTRIFUGE MOISTURE EQV: AST\! \lethod D 425-79

15/86




SOILS ANALYSIS
PHYSICAL TEST

—

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size | € e
Specific gravity if High e or Low ——-

Hardness Saft and cohesive when wet,

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) ——-
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) .

Description:
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 1
Description: Subangnlar quartz, subrounded
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 3
Description: Same a¢ ahave
Total Sand: 4
Hydrometer Analysis
Soil was dispersed in apparatus A for one minute a‘ter
soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.078mm to .005mm) : 47
Clay-(.005mm to .00Imm) S
Colloids-(Less than .00Imm) 5
Total Silt/Clay/Colloids: €

SPECIFIC GRAVITY: ASTA \Method DS54 _ .53 ¢

UNIT WEIGHT: Volumetric \‘ethod 127.3 pci-wet
115.1 pcf-cry

ATTERBERG TESTS: AST\ “ethod D4318-84

Liquid Limit :
Plastic Limit
Plastic Incex 13

PERCENT MOISTURE: AST\ \'ethod D 2216-39 24.5%

CENTRIFUGE MOISTURE EQV: AST\! ‘'ethod D £25-79 419%

16/86
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SCILS ANALYSIS
PHYSICAL TEST

Sample Number: RE-R9-31N.NLA Client L.D.: G-8 6
PARTICLE SIZE ANALYSIS; AST\M Method D422

Maximum Particle Size L Sem

Specific gravity if High e or Low ee

Hardness Saft and cohesive when wet,

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. & Sieve; 4.75mm) —
Description:
Coarse sand-(Retained on No. 10 Sjeve; 2.0mm) ]
Description: Subangular limestone and quartz

- W“mr\hifi{‘ grain(

Medium sand-(Retained on No. 40 Sieve; 0.425mm) y
Description: Subangular gquartz _and subrounded
L . L o
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 17
Description: Same as ahoye
Total Sand: 22

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.078mm to .005mm) 32
Clay-(.005mm to .001mm) 17
Colloids-(Less than .001mm) ¢
Total Silt/Clay/Colloids: 73

SPECIFIC GRAVITY: ASTM \Method D856 2. ¢ o/cm3d

UNIT WEIGHT: Voiumetric \'ethod 121.1 pci-wet
1039 pci-cry

ATTERBERG TESTS: ASTM V'ethod D%318-84%

Liquid Limit '
Plastic Limit
Plastic Incex 3!

PERCENT MOISTURE: AST\! \'eta2¢ D 2214-80 149

CENTRIFUGE MOISTURE EQV: ASTU! \tethod D 425-79 336
]
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 3609310104 Client 1.D.:

G-9-2

PARTICLE SIZE ANALYSIS; ASTAM Method D422

Maximum Particle Size 9 S m
Specific gravity if High oo or Low .

Hardness Saft and cohesive when wet,

Sieve Analysis

Grain size percentages and descriptions

Gravel-(Retained on No. & Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)

Description: Qne angular chert fragment

Medium sand-(Retained on No. 40 Sieve; 0.425mm)

Description: Mastly suhangilar chert and quartz
; ed o fne

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description:

Same as ahave

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm)
Clay-(.005mm to .00lmm)
Colloids-(Less than .00Imm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM \lethod DS5¢ 5 £3 o/cm3

UNIT WEIGHT: Volumetric \'ethod 1240 pci-wvet
1035 pef-zry

ATTERBERG TESTS: ASTM \'ethod D%318-84

Liquid Limit LN
Plastic Limit

Plastic Index 24

PERCENT MOISTURE: ASTA! Vtet=od D 2214-89 Py

Percentages

<l

26

33
97

CENTRIFUGE MOISTURE EQV: AST't “lethod I %25-79 35%
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SOILS ANALYSIS

PHYSICAL TEST
Sample Number: _86.09.31N0.11A Client 1.D.: G-9-5
PARTICLE SIZE ANALYSIS; ASTAM Method D422

Maximum Particle Size 1 5mm

Specific gravity if High . or Low ---

Hardness Soft & cohesive when wet

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. & Sieve; 4.75mm) 0
Description: '
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) <l
Description: ajt chips, subangular

- —subrounded quartz and limonitic grains.

Medium sand-(Retained on No. 40 Sieve; 0.425mm) 4
Description: imonitic grains
~Jlimestone, subrounded.
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 17
Description: Same as above
Total Sand: 2]

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.074mm to .005mm) 30
Clay-(.005mm to .00Imm) 10
Colloids-(Less than .00Imm) 39
Total Silt/Clay/Colloids: 79

SPECIFIC GRAVITY: AST\M \lethod D854 2.0 a/crm3

UNIT WEIGHT: Volumetric \'ethod 127.6 pcf-wet
107.3 pct-dry

ATTERBERG TESTS: ASTM \tethod D4318-8% -

Ligquid Limit
Plastic Limit

l —_l6
Plastic Incdex 3L

PERCENT MOISTURE: AST\! \lethod D 2216-80 18.7%
CENTRIFUGE MOISTURE EQV: AST' \ethod D %25-79 45%
10/36
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SOILS ANAL.YSIS
PHYSICAL TEST

Sample Number: 86-09-309-17A Client 1.D.: G-10- 8S8-2

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size ——
Specific gravity if High —e- or Low —
Hardness

Sieve Analysis

Grain size percentages and descriptions Percentages

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description: _

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description:

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm)
Clay-(.005mm to .00lmm)
Colloids-(Less than .00Imm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM \Method D854

UNIT WEIGHT: Volumetric Method 126.5 pcf-wet
107.9 pcf-2ry

ATTERBERG TESTS: ASTM \lethod D4318-84
Liquid Limit -
Plastic Limit ——
Plastic Index ——

PERCENT MOISTURE: AST\ \tethod D 2216-80 ---

CENTRIFUGE MOISTURE EQV: AST\! \lethod D 425-79 —

10/86




' SOILS ANALYSIS

PHYSICAL TEST
’ Sample Number: 86-09-309-18A Client I.D.: G-10- SS-4
PARTICLE SIZE ANALYSIS; ASTM Method D422
’ Maximum Particle Size -=-
Specific gravity if High -~ or Low ---
Hardness
Sieve Analysis
Grain size percentages and descriptions Percentages

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description:

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm)
Clay-(.005mm to .00Imm)
Colloids-(Less than .00lmm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM Method D854 2.6z g/em?3

UNIT WEIGHT: Volumetric Method --- pcf-wet
-—- pcf-cry

ATTERBERG TESTS: ASTM Method D4318-84

Liquid Limit ---
Plastic Limit -
Plastic Index ——

i PERCENT MOISTURE: ASTM \'ethod D 2216-80

CENTRIFUGE MOISTURE EQV: AST\! \tethod D 425-79

10/86




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: R6-19-309-24A Client L.D.: G-14-]

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size ——
Specific gravity if High --- or Low -
Hardness

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) ==
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) ===
Description:

Medium' sand-(Retained on No. 40 Sieve; 0.425mm) ===
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) ===
Description:

Total Sand: '

Hydrometer Analysis

Soil was dispersed in. apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.07¢mm to .005mm) ---
Clay-(.005mm to .001mm) ---
Colloids-(Less than .001lmm) ===
Total Silt/Clay/Colloids: -=-

SPECIFIC GRAVITY: ASTM Method D854 2.45 g/Cl'ﬁ3

UNIT WEIGHT: Volumetric \tethod --- pci-wet
--- pcf-cry

ATTERBERG TESTS: ASTM \lethod D43!8-84
Liquid Limit ---
Plastic Limit .
Plastic Index -

PERCENT MOISTURE: ASTM \tethod D 2216-89 ===

CENTRIFUGE MOISTURE EQV: AST\f \lethod D 425-79 ---

1G6/36
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-25A Client 1.D.: G-15.7

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size 1.8mm
Specific gravity if High - or Low 2,44
Hardness _Soft, cohesive when wet

Sieve Analysis

Grain size percentages and descriptions ‘ Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) 0
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 0
Description: . . -

Medium sand-(Retained on No. 40 Sieve; 0.425mm) 4
Description: Quartz, subrounded

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 4
Description: Same as medium sand

Total Sand: — =

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution,

Silt-(.078mm to .005mm) 56
Clay-(.005mm to .00Imm) 2

Colloids-(Less than .001mm) 34
Total Silt/Clay/Colloids: : 92.

SPECIFIC GRAVITY: ASTM Method D354 -

UNIT WEIGHT: Volumetric Method 126.5 pcf-wet
104.8 pcf-cry

ATTERBERG TESTS: ASTM \ethod D4318-84
Liquid Limit —-
Plastic Limit ——
Plastic Index ———

PERCENT MOISTURE: ASTM \tethod D 2216-30 ---

CENTRIFUGE MOISTURE EQV: ASTM\ ‘ethod D 425-79 -
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 26.09-309-26A Client L.D.: G-16- |

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size ——
Specific gravity if High —en or Low -——-
Hardness

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) ---
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) -—-
Description:

Medium sand-(Rétained on No. 40 Sieve; 0.425mm) ---

Description: :
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) -—-
Description:

Total Sand: -

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm) ' ---
Clay-(.005mm to .00Imm) -
Colloids-(Less than .00Imm) -
Total Silt/Clay/Colloids: -

SPECIFIC GRAVITY: ASTAM \ethod DS54  2.62 g/cm3

UNIT WEIGHT: Volumetric \lethod --- pcf-wet
- pcf-cry

ATTERBERG TESTS: ASTM \'ethod D4318-84
Liquid Limit —--
Plastic Limit ——-
Plastic Index P

PERCENT MOISTURE: AST\ \tethod D 2216-87 ---

CENTRIFUGE MOISTURE EQV: AST\! ‘‘ethod D 425-79 ---
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SOILS ANALYSIS

PHYSICAL TEST
Sample Number: 86-09-309-27A Client 1.D.: G-18-1
PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size 0.5mm

Specific gravity if High ——- or Low -

Hardness Soft, cohesive when wet.

Sieve Analysis

Grain size percentages and descriptions Percentages
Grave]-(Retained on No. 4 Sieve; 4.75mm) 0
Description:
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 0
Description:
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 1
Description: Quartz, limonitic rock modular-
rounded-subrounded
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 5
Description: Same as above
Total Sand: 6

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.074mm to .005mm) 65
Clay-(.005mm to .00Imm) 3
Colloids-(Less than .00imm) 7]
Total Silt/Clay/Colloids: 9T

SPECIFIC GRAVITY: ASTM \ethod D854 ---

UNIT WEIGHT: Volumetric \lethod ---

-

ATTERBERG TESTS: ASTM \Method D4318-84

Liquid Limit ---
Plastic Limit e
Plastic Index ——

pcif-wet
pcf-dry

PERCENT MOISTURE: AST\! \ethod D 2216-89

CENTRIFUGE MOISTURE EQV: AST\! Method D 425-79

10/86




SOIL.S ANALYSIS
PHYSICAL TEST

Client I.D.:

Sample Number: 84-19-310-124

G-19-2

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size S Omm
Specific gravity if High ——-

or Low c—-

Hardness Soft and cohesive when wet.

Sieve Analysis
Grain size percentages and descriptions

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description: Angular chert grain

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)

Description: Chert and limestone grains

. - subrounded,

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description: Quartz and chert, subrounded

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)

Description: Quartz-subangular, subrounded,

_trace of Jimestone and limonite

Total Sand:

Hydrometer Analysis

Soil was dispersed ir apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm)
Clay-(.005mm to .001mm)
Colloids-(Less than .00Imm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: AST\ \ethod D854  2.68% g,/Cm3
UNIT WEIGHT: Volumetric \tethod 125.9 pci-wet
197.9 pcf-rry

ATTERBERG TESTS: ASTM \tethod D4318-8%

Liquid Limit 41
Plastic Limit 14
Plastic Index 27

Percentages

<1

21

27

PERCENT MOISTURE: ASTM \lethod D 2216-89 16.9%
CENTRIFUGE MOISTURE EQV: AST\! ‘lethod D 525-79 37¢,
15/36
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-310-13A Client 1.D.:

G-20-2

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size 3.0mm
Specific gravity if High - or Low .-

Hardness Soft and cohesive when wet,

Sieve Analysis
Grain size percentages and descriptions

Gravel-(Retained on No. & Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)

Description: Chert and guartz-subangular
: imestone grains. '

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description: Mostly guartz-subangular

subrounded, some chert and limonitic grains.
Fine Sand-(Retained on No. 200 Sieve; 0.075mm)

Description: Quartz-subangular with
~limonitic grains subrounded,

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm)
Clay-(.005mm to .001mm)
Colloids-(Less than .001mm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM Method D854  2.67 g/cm3

UNIT WEIGHT: Volumetric Method 121.4 pcf-wet
96.7 pcf-dry

ATTERBERG TESTS: ASTM \ethod D4318-84

Liquid Limit €2
Plastic Limit 19
Plastic Index 43

Percentages

0

<]

11

14

36

&5
86

PERCENT MOISTURE: AST\M \'ethod D 2216-89 23.5%
CENTRIFUGE MOISTURE EQV: AST\! \lethod D 425-79 46%
10/36
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: $6-09.309.284 Client L.D.: =21 S5 ]

PARTICLE SIZE ANALYSIS; ASTAM Method D422

Maximum Particle Size o
Specific gravity if High e or Low -
Hardness

Sieve Analysis

Grain size percentages and descriptions Percentages

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description:

Total Sand:

Hydrometer Analysis

Soil was dispersed in. apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Siit-(.074mm to .005mm)
Clay-(.005mm to .001mm)
Colloids-(Less than .00lmm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM \lethod D854 __ 3 sg g/cm?
UNIT WEIGHT: Volumetric \'ethod - pcf-wet
cae pcf-dry

ATTERBERG TESTS: ASTM Method D4318-84

Liquid Limit ———
Plastic Limit
Plastic Index

PERCENT MOISTURE: AST\! \'ethod D 2216-80 ——-

CENTRIFUGE MOISTURE EQV: AST\! \ethod D 425-79 .-
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SOSLS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-29A Client 1.D.: G-21 SS-2

PARTICLE SIZE ANALYSIS; ASTA Method D422

Maximum Particle Size —
Specific gravity if High === or Low ===
Hardness

Sieve Analysis

Grain size percentages and descriptions Percenfages
Gravel-(Retained on No. 4 Sieve; 4.75mm) ===
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) -
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm) ===
Description: -
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) ---
Description:

Total Sand: —

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm) —--

Clay-(.005mm to .00Imm) -
Colloids-(Less than .00Imm) <=
Total Silt/Clay/Colloids: -

SPECIFIC GRAVITY: ASTM \Method D354

UNIT WEIGHT: Volumetric \'ethod === pcf-wet
== pci-cry

ATTERBERG TESTS: ASTM \lethod D4318-84%
Liquid Limit 63
Plastic Limit P4
Plastic Index L3

PERCENT MOISTURE: ASTM ‘lethod D 2216-30 -=-

CENTRIFUGE MOISTURE EQV: AST\{ Method D 425-79 -
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 26 08 309304 Client I.D.: £a21/SS-5
PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size A Corm

Specific gravity if High e or Low e

Hardness Saft and cohesive when wet,

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. & Sieve; 4.75mm) 0
Description: '
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 0
Description:
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 1%
Description: _suhraunded limanitic and limestone
Mngu]nr quartz
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 5%
Description: Same as ahaye
Total Sand: £

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.078mm to .005mm) §3
Clay-(.005mm to .00Imm) 1]
Colloids-(Less than .00Imm) 20
Total Silt/Clay/Colloids: 9L.

SPECIFIC GRAVITY: ASTM \ethod D854

UNIT WEIGHT: Volumetric \Method 114 1 pcf-wet
99.4 pci-dry

ATTERBERG TESTS: ASTM \lethod D%318-84%

Liquid Limit
Plastic Limit 16
Plastic Index 19

PERCENT MOISTURE: ASTM \lethod D 2216-39

CENTRIFUGE MOISTURE EQV: ASTM \lethod D 425-79
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: — 8%609-310.09A Client 1.D.: G-21 ST-1

PARTICLE SIZE ANALYSIS; ASTM \Method D422

Maximum Particle Size 9 Qrmm
Specific gravity if High e or Low —-

Hardness Saft and cohesive when wet,

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) c--
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 1
Description:

—widely scattered limanite

Medium sand-(Rétained on No. 40 Sieve; 0.425mm) S
Description: Mostly subangular quartz

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 21
Description: Subangular quartz
Total Sand: : 27

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm) : 3]
Clay-(.005mm to .00Imm) 7
Colloids-(Less than .00Imm) 35
Total Silt/Clay/Colloids: 73

SPECIFIC GRAVITY: ASTM Method D854 2. ¢4 o/cm3

UNIT WEIGHT: Volumetric \tethod —- pci-wet
eme pci-dry

ATTERBERG TESTS: ASTM \lethod D4318-84

Liquid Limit
Plastic Limit
Plastic Index 29

PERCENT MOISTURE: AST\M \ethod D 2216-80 14,208

CENTRIFUGE MOISTURE EQV: AST'! \'ethod D 425-79 —--
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SOILS ANALYSIS
CHEMICAL TEST

Sample Number: 2£09110.N9 A Client I.D.: Ca2! ST

CATION EXCHANGE CAPACITY; Hoddinott Method

Exchange Acidity, meq/190g o.d. soil = 29 84

Exchange Cation Content, meq/100g o.d. soil (Ca)= 29 40
(Mg)= 213
(K) = N.49
(Na) = 0.9%

ECEC = effective cation exchange capacity, meq/100g o.d. soil.

ECEC

L08R

DISTRIBUTION RATIOS; Method D-4320-84 - See separate report.




‘ SOILS ANALYSIS
CHEMICAL TEST

!
\ Sample Number: __ 409310094 Pro Dup Client L.D.: G2l STl
‘ CATION EXCHANGE CAPACITY; Hoddinott Method |
! Exchange Acidity, meq/100g o.d. soil = 2% £1
Exchange Cation Content, meq/100g o.d. soil (Ca)= 29 74
(Mg): 705
(K) = 0.49
(Na) = 100
ECEC = effective cation exchange capacity, megq/100g o.d. soil.

ECEC

89 Q

DISTRIBUTION RATIOS; Method D-4320-84 - See separate report.
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: R6.09-309-01A Client L.D.: GMW-1 SS-|

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximufn Particle Size —
Specific gravity if High - or Low -—--
Hardness ——

Sieve Analysis

Grain size percentages and descriptions Percentages

Gravel-(Retained on No. 4 Sieve; 4.75mm) -—
Description: :

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) ---
Description:

Medium Sahd—(Rétainea on No. 40 Sieve; 0.425mm) -
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) .
Description:

Total Sand: _—

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm) -

Clay-(.005mm to .00lmm) ——-
Colloids-(Less than .00Imm) -
Total Silt/Clay/Colloids: —

SPECIFIC GRAVITY: ASTM \ethod D854 -

UNIT WEIGHT: Volumetric Method --- pcf-wet
- pcf-dry

ATTERBERG TESTS: ASTM \ethod D4318-84
Liquid Limit 30
Plastic Limit 17
Plastic Index 13

PERCENT MOISTURE: ASTA! \'ethod D 2216-80 ---

CENTRIFUGE MOISTURE EQV: AST\M Method D 425-79

10/86
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-42A Client 1.D.: GMW.1-ST-]

PARTICLE SIZE ANALYSIS; ASTA! Method D422

Maximum Particle Size 24mm
Specific gravity if High - or Low -—-
Hardness When dry, very friable

Sieve Analysis

Grain size percentages and descriptions

Percentages

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description: /4" - 21%, No. 4 - 18%

angular chert nodules.
A=

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)

Description: __ _ Angular chert grains

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description: Angular chert grains

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description: Angular chert, with trace amounts of

subrounded limonitic grains.

Total Sand & Gravel.

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm)
Clay-(.005mm to .001mm)
Colloids-(Less than .00lmm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM Method D854 2.45 2/cm 3

UNIT WEIGHT: Volumetric Method 107.9 pci-wet
36.5 pcf-cry

ATTERBERG TESTS: ASTM \ethod D4313-84

Liquid Limit g4
Plastic Limit 23
Plastic Index 43

39

11

10

€5

PERCENT MOISTURE: ASTM \lethod D 2216-39 23.9%
CENTRIFUGE MOISTURE EQV: AST\! \lethod D %525-79 40%
10/86




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-310-05A Client I.D.: GMW-2 ST-1|

PARTICLE SIZE ANALYSIS; ASTA! Method D422

Maximum Particle Size [.5"
Specific gravity if High - or Low ——-
Hardness Soft & cohesive when wet

Sieve Analysis

Grain size percentages and descriptions Percentajes'
Gravel-(Retained on No. 4 Sieve; 4.75mm) 25%
Description: 1" 2% 1 3/4-5%/ No. 4-13%

CbﬁCI DQdHl:S anﬂ I[agments.
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 32%
Description: _Chert grains, Agular and jrregular

&happ- i —
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 6%
Description: _ asoctly limonitic grains-subrounded

and slaglike blebs with minor quartz,
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 3%
Description: _ stostly limonitic erains with minor
-amounts of limestone and quartz,
Total Sand & Gravel: 669

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm) 1€
Clay-(.005mm to .00imm) 3
Colloids-(Less than .00Imm) 15
Total Silt/Clay/Colloids: 3L

SPECIFIC GRAVITY: ASTM \ethod D85%

UNIT WEIGHT: Volumetric \lethod pci-wet
pcf-dryv

ATTERBERG TESTS: ASTM \lethod D4318-84

Liquid Limit
Plastic Limit
Plastic Incex 16

PERCENT MOISTURE: AST\ ‘tethod D 2216-85 23 |0y

CENTRIFUGE MOISTURE E,QV:‘ ASTA Method D 425-79

10/86
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SOILS ANALYSIS
CHEMICAL TEST

Sample Number: 4NN NSA Client 1.D.: C CAY.2 ST-
CATION EXCHANGE CAPACITY; Hoddinott Method
Exchange Acidity, meq/100g o.d. soil = 9.02
Exchange Cation Content, megq/100g o.d. soil (Ca)= 13,58
(Mp)= 5,49
K) = 0.6
(Na) = 0.4%

- ECEC
ECEC

29 .0

effective é:a:tion'exchange capacity, meq/100g o.d. soil.

DISTRIBUTION RATIOS; Method D-4320-84 - See separate report.



SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-02A Client L.D.: GMW-3 SS-1

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size 02
Specific gravity if High or Low
Hardness Saft & cohesive when wet

Sieve Analysis

Grain size percentages and descriptions , 4 Percentages

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm)

Description: Claystone and sandstone
“wilimonite,subrounded grains
[~J

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description: Mostly quartz, subrounded

goaing
[=)

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm)
Clay-(.005mm to .001mm)
Colloids-(Less than .00Imm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTA \ethod D854

UNIT WEIGHT: Volumetric \‘ethod 110 ¢ pci-wet

Q2.3 pcf-dry
ATTERBERG TESTS: ASTM \ethod D43!8-84

Liquid Limit
Plastic Limit
Plastic Index

PERCENT MOISTURE: ASTM \'ethod D 2216-80

CENTRIFUGE MOISTURE EQV: AST\! \ethod D 425-79

10/36



SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 2608309 032 Client I.D.:

SMU_3._SS.2

PARTICLE SIZE ANALYSIS; ASTA Method D422

Maximum Particle Size 2 2
Specific gravity if High - or Low

Hardness saft & cohesive when wet

Sieve Analysis

Grain size percentages and descriptions

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)

Description: Limestane fragments
angular to subhraunded
o

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description: quartz, sithraninded

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description: clear quartz subrounded

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm)
Clay-(.005mm to .00lmm)
Colloids-(Less than .00Imm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM Method D854 5 ef ¢ /o3

UNIT WEIGHT: Volumetric Method . pci-wet
pcf-dry

ATTERBERG TESTS: ASTM \ethod D4318-8%

Liquid Limit
Plastic Limit
Plastic Index

PERCENT MOISTURE: ASTM \lethod D 2216-80

Percentages

CENTRIFUGE MOISTURE EQV: AST\ \lethod D 425-79

10/36




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-04A Client 1.D.: CMW.3 SS-4

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size -ea
Specific gravity if High - or Low —
Hardness —

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) ---
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) -

Description:
Medium sand-(Retained on No. 40 Sieve; 0.425mm) -=-
Description:
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) -
Description:
Total Sand: —
Hydrometer Analysis .
Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.074mm to .005mm) -
Clay-(.005mm to .00lmm) -
Colloids-(Less than .00Imm) —-
Total Silt/Clay/Colloids: -

SPECIFIC GRAVITY: ASTA! Method D854 —

UNIT WEIGHT: Volumetric Method —e= pcf-wet
——- pcf-dry

ATTERBERG TESTS: ASTM \ethod D&318-8%
Liquid Limit 81
Plastic Limit 25
Plastic Index 56

PERCENT MOISTURE: ASTM Method D 2216-80 -—-

CENTRIFUGE MOISTURE EQV: ASTM Method D 425-79 --=

10/86
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: Q-09-309-35A Client 1.D.: C\W-3ST.]

PARTICLE SIZE ANALYSIS; ASTM Method D422

\Maximum Particle Size 1.5mm
Specific gravity if High - or Low ---
Hardness Soft and cohesive when wet.

Sieve Analysis

Grain size percentages and descriptions

Percentages

Gravel-(Retained on No. & Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description: Mostly quartz, with limonitic

and limestone grains, subangular to subrounded.

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)

Description: Mostly guartz to subrounded
_grains,

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm)
Clay-(.005mm to .001mm)
Colloids-(Less than .001mm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: 35T\ \lethod D854 _ 2.62 g/cm?

UNIT WEIGHT: VoluTetric \'ethod 126.8 ncf-wet
101.7 scf-dry

ATTERBERG TESTS: ASTM \'ethod D%313-34

11

Liquid Limit 55

Plastic Limit 14

Plastic Incex 41
PERCENT MOISTURE: AST\! “ethod D 2216-85 2L, 7%
CENTRIFUGE MOISTURE EQV: \ST\! t‘ethed D %25-79 47%
15/86




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-05A Client L.D.: GMW-4 SS-]

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size -—
Specific gravity if High ==- or Low ---
Hardness p—.

Sieve Analysis

Grain size percentages and descriptions : : Percentages
Grave}-(Retained on No. 4 Sieve; 4.75mm) , -—-
Description: —
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) ——
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm) —
Description:
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) —
Description:

Total Sand: ———-

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm) -

Clay-(.005mm to .00Imm) ---
- Colloids-(Less than .00lmm) ---
Total Silt/Clay/Colloids: ---

SPECIFIC GRAVITY: ASTM Method D854 -

UNIT WEIGHT: Volumetric Method 101.7 pcf-wet
82.0 pcf-dry

ATTERBERG TESTS: ASTM Method D4318-8%
Liquid Limit -
Plastic Limit ---
Plastic Index .-

PERCENT MOISTURE: ASTM Method D 2216-80 ===

CENTRIFUGE MOISTURE EQV: ASTM Method D 425-79 o

10/86
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-06A Client 1.D.: CMW.4 SS-4

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum‘Particle Size 2.5mm
Specific gravity if High 2.72 or Low ——e
Hardness Soft and cohesive when wet

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) -
Description: R—
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 1
Description: Angular limestone fragments,
some quartz grains..

Medium sand-(Retained on No. 40 Sieve; 0.425mm) 4y
Description: Mostly quartz grains angular

angular to subrounded.

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 23,
Description: Same as medium sand.

Total Sand: 28.

Hydrometer Analysis

Soil was dispersed in -apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm) : 3]
Clay-(.005mm to .00Imm) 11
Colloids-{Less than .00Imm) 30
Total Silt/Clay/Colloids: 72

SPECIFIC GRAVITY: ASTM Method D854 —

UNIT WEIGHT: Volumetric \Method --- pci-wet
-——- pcf-dry

ATTERBERG TESTS: ASTM \ethod D4318-8%
Liquid Limit -
Plastic Limit —
Plastic Index —

PERCENT MOISTURE: AST\ \lethod D 2216-80 -

CENTRIFUGE MOISTURE EQV: AST\ \lethod D 425-79 —

10/36




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 84.09.179. 144 Client 1.D.: CAW-4 ST-]
PARTICLE SIZE ANALYSIS; ASTM \ethod D422
Maximum Particle Size 1 5mm
Specific gravity if High - or Low ——-
Hardness Soft and cohesive when wet.
Sieve Analysis
Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) 0
Description:
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) ]
Description: Subangular to subrounded quartz
| 1} L1 > — ,
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 4
Description: Subangular to subrounded
quart7_grain<
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 17
Description: Mastly subangular to subrounded o
Quartz grainc
Total Sand: 22
Hydrometer Analysis
Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.078mm to .005mm) 34
Clay-(.005mm to .00lmm) 3
Colloids-(Less than .001mm)

Total Silt/Clay/Colloids:
SPECIFIC GRAVITY: AST\ \lethod D854 246 o/cm 3

UNIT WEIGHT: Volumetric \'ethod 122.7 pcf-wet
102.9 pci-<ry

ATTERBERG TESTS: ASTM \'ethod D4318-84

Liquid Limit
Plastic Limizt 5
Plastic Incex 33

S~

(VX (&)

PERCENT MOISTURE: AST\! \tet~cd D 2216-89 19.7%
CENTRIFUGE MOISTURE EQV: \ST! ‘lethod D 425-79 419
15/386




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-07A Client I.D.: GMW-5 S§S-1

PARTICLE SIZE ANALYSIS; ASTAM Method D422

Maximum Particle Size 1.9mm
Specific gravity if High === or Low ==
Hardness Soft, cohesive when weft.

Sieve Analysis

Grain size percentages and descriptions Percentages

Gravel-(Retained on No. 4 Sieve; 4.75mm) ===
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) -
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm) !
Description: Quartz grains, subrounded -
with limonitic "ironstone” Iragments.

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 4
Description: Same as above, but with
more guartz.

Total Sand: 5

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm) 67
Clay-(.005mm to .001mm) G
Colloids-(Less than .00Imm) IS
Total Silt/Clay/Colloids: 7>

SPECIFIC GRAVITY: ASTM \ethod D854 -

UNIT WEIGHT: Volumetric \'ethoc 106.9 pcf-wet
J0.4 pci-dry

ATTERBERG TESTS: AST\M \tethod D43138-8%
Liquid Limit ---
Plastic Limit ---
Plastic Incex -—-

PERCENT MOISTURE: AST\ Method D 2216-82 -=-

CENTRIFUGE MOISTURE EQV: AST' ‘'ethod D 425-79 ==

1C/86




) ' SOILS ANALYSIS
PHYSICAL TEST

] Sample Number: 8£.09-109-08A Client 1.D.: GMW.-5 SS.5
PARTICLE SIZE ANALYSIS; ASTM Method D422
’ Maximum Particle Size
Specific gravity if High - or Low -—-
Hardness ———

Sieve Analysis

Grain size percentages and descriptions ‘ _ Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) -
Description: '

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) —
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm) —
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) ---
Description: -

Total Sand: ---

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm) ——

Clay-(.005mm to .00lmm) —
Colloids-(Less than .00!mm) ===
Total Silt/Clay/Colloids: -

SPECIFIC GRAVITY: AST\M Method D854 ---

' UNIT WEIGHT: Volumetric \lethod .- pcf-wet
- - pcf-dry

ATTERBERG TESTS: ASTM \ethod D4318-84

Liquid Limit ]
Plastic Limit 7

Plastic Index 14
PERCENT MOISTURE: ASTM \'ethod D 2216-89 -

' CENTRIFUGE MOISTURE EQV: AST! ‘lethod D 425-79 ---

‘ 10736
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 36-09-309-37A Client L.D.: GMW-5ST-1

PARTICLE SIZE ANALYSIS; AST\ Method D422

Maximum Particle Size 5 T
Specific gravity if High ——- or Low -
Hardness Soft and cohesive when wet.

Sieve Analysis

Grain size percentages and descriptions Percentages
Cravel-(Retained on No. 4 Sieve; 4.75mm) ——-
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) ]

Description: Subrounded Jimestones grains

Medium sand-(Retamed on No. 40 Sieve; 0.425mm) [

Description: Mostly subrounded quartz with
—scattered limestone and limonitic grains,

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 2]
Description: Same as ahove
Total Sand: ’ 26

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm) ‘ 3]
Clay-(.005mm to .00Imm) 3
Colloids-(Less than .00Imm) 3L

Total Silt/Clay/Colloids: T
SPECIFIC GRAVITY: AST\ \lethod DS54 2.62 a/cm

UNIT WEIGHT: Volumetric \'ethod 132.6 ncf-wet
1j3.c pci-cry

ATTERBERG TESTS: ASTM \fethod D4318-34

Liquid Limit 44
Plastic Limit e
Plastic Index 29

PERCENT MOISTURE: ASTM ‘lethod D 2216-87 (3.7
CENTRIFUGE MOISTURE EQV: \ST\! Method D £25-79 349

10/86




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 26.79-309.38A Client 1.D.; CMW-6 ST-1

PARTICLE SIZE ANALYSIS; ASTA Method D422

\Maximum Particle Size 0.8mm
Specific gravity if High --- or Low .-
Hardness Soft and cohesive when wet.

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) 0
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 0
Description:
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 5

Description: Crinoid fragments, chert fragments,
some quartz-all angular to subangular.

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 13
Description: Mostly subangular quartz and chert
some limonitic grains present

Total Sand: 18

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm) 28
Clay-(.005mm to .00Imm) L/
Colloids-(Less than .00imm) 37
Total Silt/Clay/Colloids: S

SPECIFIC GRAVITY: AST\ ‘lethod D354 2.66 g/cm3

UNIT WEIGHT: Volumetric \lethoad 121.7 pcé-wes
154.7 pct-dry

ATTERBERG TESTS: ASTM \'ethod D%318-8%

Liquid Limit 42

Plastic Limit (5

Plastic Incex
PERCENT MOISTURE: AST:! V'ethod D 2216-3) 1S.6%
CENTRIFUGE MOISTURE EQV: ASTU! \ethod D 425-79 340,

10/86
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 84.09-109-09A Client L.D.: CAIW-7 SS-1

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size ——
Specific gravity if High —e- or Low -—-
Hardness

Sieve Analysis

Grain size percentages and descriptions Percentages

Gravel-(Retained on No. &4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description:

Total Sand:

Hydrometer Analysis

Soil was dispersed ir apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm)
Clay-(.005mm to .00Imm)
Colloids-(Less than .00Imm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: AST\ \ethod D854 -

UNIT WEIGHT: Volumetric \ethod 12
10

ATTERBERG TESTS: ASTM \lethod D4318-84

2.7 pcf-wet
1.6 pcf-cry

Liquid Limit .-
Plastic Limit ——
Plastic Index ———

PERCENT MOISTURE: AST\! \'ethod D 2216-80 ---

CENTRIFUGE MOISTURE EQV: AST\! \lethod D 425-79 --

1C/86
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-10A Client 1.D.:

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size 4.7mm
Specific gravity if High _2.69 or Low

GMW-7 SS-6

Hardness Soft and cohesive when wet.

Sieve Analysis

Grain size percentages and descriptions

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description: Limestone fragments,

Aangular -

Medium sand-(Retained on No. 40 Sieve; 0.425mm)

Description: Most quartz grains

Percentages

-angular to rounded.

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description: same as mediym_sand

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm)
Clay-(.005mm to .001mm)
Colloids-(Less than .00Imm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM Method D854 _—-

UNIT WEIGHT: Volumetric Method . pci-wet
—— pcf-dry

ATTERBERG TESTS: ASTM Method D4318-34%
Liquid Limit -
Plastic Limit ———
Plastic Index cem

PERCENT MOISTURE: ASTM \Method D 22]6-30

20

25

— 3

32

75

CENTRIFUGE MOISTURE EQV: ASTM \ethod D 425-79

-

10/86
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SOLS ANALYSIS
PHYSICAL TEST

Sample Number: R€_09-109-11A Client L.D.: GAIW-7 §S5-9

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size 4.7mm
Specific gravity if High -—- or Low ---
Hardness Soft and cohesive when wet.

Sieve Analysis

Grain size percentages and descriptions Percentages

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description: _ Mostly chert, angular

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description: Mostly quartz-subrounded

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description: Mostly quartz-subrounded

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Siit-(.074mm to .005mm)
Clay-(.005mm to .00lmm)
Colloids-(Less than .00lmm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM Method D354 ---

UNIT WEIGHT: Volumetric \Method 126.8 pcf-wet
103.6 pcf-dry

ATTERBERG TESTS: ASTM \lethod D4318-34

Liquid Limit -
Plastic Limit ——
Plastic Index ——

PERCENT MOISTURE: ASTM \Method D 2216-30 ---

CENTRIFUGE MOISTURE EQV: AST'! ‘lethod D 425-79 ---

10/86
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SOILS ANALYSIS

PHYSICAL TEST
Sample Number: 86-09-309-31A Client 1.D.: GMW-7 ST-1
PARTICLE SIZE ANALYSIS; ASTM Method D422
Maximum Particle Size 3.0mm
Specific gravity if High -—- or Low -
Hardness Soft, cohesive when wet.
Sieve Analysis
Grain size percentages and descriptions Percentages
Gravel-(Retained on No. & Sieve; 4.75mm) 0
Description:
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 1
Description: Angular chert fragments
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 2
Description: L.S. qtz., brown limonitic rock
fragments, subangular.
Fine Sand-(Retained on No. 200 Sieve: 0.075mm) 9
Description: Mostly quartz subangular. '
Total Sand: —12
Hydrometer Analysis
Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.078mm to .005mm) 42
Clay-(.005mm to .001mm) 3
Colloids-(Less than .00Imm) 3]
Total Silt/Clay/Colloids: 33

SPECIFIC GRAVITY: ASTY \lethod DS54 2,64 g/cm3

UNIT WEIGHT: Volumetric \'ethod 129 pcf-wet
108 cctf-dry

ATTERBERG TESTS: ASTM “'ethod D%318-8%

Liquid Limit 55
Plastic Limit 18
Plastic Index 7
PERCENT MOISTURE: ASTM ‘'ethod D 2216-80 2L.6
CENTRIFUGE MOISTURE EQV: .\'ST‘.! \ethed D 425-79 46%
12/86
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-12A Client L.D.: GMW-8- SS-|
PARTICLE SIZE ANALYSIS; ASTAM Method D422

Maximum Particle Size 10mm

Specific gravity if High - or Low -

Hardness Soft & cohesive when wet

Sieve Analysis '

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. & Sieve; 4.75mm) 20
Description: Limestone and slag
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 20
Description: _ Limestone, white chert

qna::stnbang:'llajr ’

Medium sand-(Retained on No. 40 Sieve; 0.425mm) 17
Description: Mostly quartz
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 11
Description:
Total Sand & Gravel: 68

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.074mm to .005mm) 19
Clay-(.005mm to .00Imm) S
Colloids-(Less than .001mm) 5
Tota!l Silt/Clay/Colloids: 32

SPECIFIC GRAVITY: ASTA! Method D854 2,54 g/cm3

UNIT WEIGHT: Volumetric Method ——- pci-wet
- pcf-dry

ATTERBERG TESTS: ASTM \ethod D4318-84

Liquid Limit -
Plastic Limit ——-
Plastic Index .

PERCENT MOISTURE: AST\! Methed D 2216-80 ---

CENTRIFUGE MOISTURE EQV: ASTM \ethod D 425-79

10/86
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-32A Client L.D.: GMW-8- ST-|
PARTICLE SIZE ANALYSIS; ASTAM Method D422

\aximum Particle Size 7.3mm

Specific gravity if High -—- or Low 2.37

Hardness Soft & cohesive when wet

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. & Sieve; 4.75mm) 4
Description: Limestone fragments with

asphalt film., angular.
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 3
Description: Same as above with some
quartz. . ,

Medium M(Retained on No. 40 Sieve; 0.425mm) 6
Description: Quartz, chert, angular, some
~asphalt film.
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 13
Description:
Total Sand & Gravel: 26

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.074mm to .005mm) 35
Clay-(.005mm to .00lmm) 3
Colloids-(Less than .001mm) 31
Total Silt/Clay/Colloids: 7%

SPECIFIC GRAVITY: ASTM Method D854  2.37 g/cm3

UNIT

WEIGHT: Volumetric Method

ATTERBERG TESTS: ASTM \lethod D4318-8¢4 -

Liquid Limit 4y
Plastic Limit 16
Plastic Index 2%

PERCENT MOISTURE: AST\! Method D 2216-80

CENTRIFUGE MOISTURE EQV: AST\! \lethod D 425-79

10/86
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SOILS ANAL YSIS
PHYSICAL TEST

Samplc Numkr: 85 {:9 "9 33,5‘ Client !'D‘: CAiWWa9 ST.!
PARTICLE SIZE AANALYSIS; ASTM \Method D422
\Maximum Particle Size 1 Yemn
Specific gravity if High e or Low ——-
Hardness Saft_cohesive when wet
Sieve Analysis
Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) ——
Description:
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) ]
Description: Limastone fragments and quartz-
:ngul}r’ - - _
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 4
Description: Quartz Suhangular
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 20
Description: Quartz angular
Total Sand: 25
Hydrometer Analysis
Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.074mm to .005mm) 35
Clay-(.005mm to .00lmm) ]
Colloids-(Less than .00Imm) 29
Total Silt/Clay/Colloids: 75
SPECIFIC GRAVITY: AST\ \Method D854 aoe
UNIT WEIGHT: Volumetric Method 117.9 pct-wet
1248 pcf-ary
ATTERBERG TESTS: AST\ \'a2thoc D%318-84
Liquid Limit
Plastic Limit 15
Plastic Incex 26
PERCENT MOISTURE: AST:\f \lethod D 2216-89 16,5

CENTRIFUGE MOISTURE EQV: ASTM t'ethod D £25-79 390



SOILS ANALYSIS

PHYSICAL TEST
Sample Number: R4-09-109-34A Client 1.D.:

CAW-10ST.]

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size Imm

Specific gravity if High oo or Low ——-
Hardness Soft, cohesive when wet

Sieve Analysis

Grain size percentages and descriptions

Gravel-(Retained on No. & Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description:

Medxum sand-(Retamed on No. 40 Sieve; 0.425mm)

Description: Quartz, rounded grains

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description: Quartz, some limonijtic sand and

black slag grains,

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm)
Clay-(.005mm to .00lmm)
Colloids-(Less than .00lmm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: AST\ \ethod D854

UNIT WEIGHT: Volumetric \'ethod 117.7 ncf-wet
104.6 pct-<ry

ATTERBERG TESTS: ASTM \'ethoc D4313-8%

Liquid Limit 39
Plastic Limit o

lastic Incdex 23

Percentages

0

20

25

35
11
29

- 7

PERCENT MOISTURE: AST\! \'ethod D 2216-39 17.2°%
CENTRIFUGE MOISTURE EQV: AST\! ‘'ethod D £25-79 40%
15/36
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 36-09-309-13A Client L.D.: GMW-1] SS-1
PARTICLE SIZE ANALYSIS; ASTM \Method D422
\laximum Particle Size 2.8mm
Specific gravity if High or Low
Hardness Soft and cohesive when wet
Sieve Analysis
Grain size percentages and descriptions ‘ Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) --
Description:
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) )|
Description: Mostly subrounded limestone
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 1
Description: Mostly subrounded limestone, and
limonitic grains, some quartz
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) ]
Description: Same as above
Total Sand: 3
Hydrometer Analysis
Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.
Silt-(.074mm to .005Smm) 6l
Clay-(.005mm to .00lmm) 17
Colloids-(Less than .001mm) 23
Total Silt/Clay/Colloids: 57
SPECIFIC GRAVITY: ASTM \ethod D854
UNIT WEIGHT: Volumetric \ethod 125.1 pcf-wet
101.9 pci-dry

ATTERBERG TESTS: ASTM Method D4318-84%
Liquid Limit -
Plastic Limit e
Plastic Index ——-

PERCENT MOISTURE: ASTM \lethod D 2216-892 ---

CENTRIFUGE MOISTURE EQV: AST'! \lethod D 425-79 ---

17/36
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: R¢_09.309.39A Client I.D.: _GMW-1] ST-!

PARTICLE SIZE ANALYSIS; ASTM \Method D422

Maximum Particle Size 2.8mm
Specific gravity if High - or Low -—-
Hardness __ Soft and cohesive when wet.

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. & Sieve; 4.75mm)
Description:
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 1
Description: There was only 0.2% coarse
_sand: one sybangular limestone grain._
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 3
Description: Mostly subangular to subrounded
~quartz with trace limestone and limonite grains.
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 15
Description: Same as above
Total Sand: 18
Hydrometer Analysis
Soil was dispersed in apparatus A for one minute after
soaking |6 hours in sodium hexametaphosphate solution.
Silt-(.078mm to .005mm) 1
Clay-(.005mm to .00Imm) 7
Colloids-(Less than .00Imm) 51
Total Silt/Clay/Colloids: 37

SPECIFIC GRAVITY: AST\! \lethod D85% 2,55 o/cm3

UNIT WEIGHT: Volumetric \'ethed 129.7 pcf-wet
£5.5

1 ccf-Zry

ATTERBERG TESTS: ASTM \'ethod D4318-84%

Liquid Limit 58
Plastic Limit 14
Plastic Incex Ly

PERCENT MOISTURE: AST'! ‘'ethod D 221689 23.3%
CENTRIFUGE MOISTURE EQV: 1ST'! ‘‘ethod D £25-79 410
16/36



SOILS ANALYSIS
‘ PHYSICAL TEST

Sample Number: -~ 86-09-310-06A Client 1.D.: GMW-12-ST-]

PARTICLE SIZE ANALYSIS; ASTA! Method D422

i Maximum Particle Size 25mm
: Specific gravity if High ——e or Low —
Hardness Soft and cohesive when wet,

Sieve Analysis

Grain size percentages and descriptions Percentages

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description: 3/4" Claystone. No. 4

Claystone and chert, angular.

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description: Chert, angular

Medium sand-(Retained on No. 40 Sieve; 0.425mm)
Description: Quartz and chert

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description: Quartz with some chert
: subrounded limonitic grains.

Total Sand & Cravel:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm)
Clay-(.005mm to .00Imm)
Colloids-(Less than .00lmm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: ASTM Method D854  2.59 g/cm3

UNIT WEIGHT: Vclumetric \lethod 99.9 pcf-wet
73.3 pcf-dry.

ATTERBERG TESTS: ASTM \tethod D4318-84

10

24

63

Liquid Limit 50
Plastic Limit 18
Plastic Index 32
PERCENT MOISTURE: ASTM \tethod D 2216-30 25.7%
i CENTRIFUGE MOISTURE EQV: ASTM Method D 425-79 -
| 10/86
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SOILS ANALYSIS
CHEMICAL TEST

Sample Number: 8609310-06A Client L.D.: GMW-12 ST-]

CATION EXCHANGE CAPACITY; Hoddinott Method

Exchange Acidity, meq/100g o.d. soil = 27.63
Exchange Cation Content, meq/100g o.d. soil (Ca)= 24,09
(Mg): 7.54
(Na) - 0052

ECEC
ECEC

effective cation exchange capacity, meq/lOOg o.d. soivl.
60.2. -

DISTRIBUTION RATIOS; Method D-4320-84 - See separate report.
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86-09-309-14A Client I.D.: GMW-13 SS-4

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size ---
Specific gravity if High --- or Low ---
Hardness ---

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) —
Description: :

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) ==
Description: -
Medium $ahd-(Rétaine6 on No. 40 Sieve; 0.425mm) —
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) ===
Description:

Total Sand: ===

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm) .-

Clay-(.005mm to .00lmm) -
Colloids-(Less than .00Imm) ---
Total Silt/Clay/Colloids: i

SPECIFIC GRAVITY: AST\ \lethod D854  2.68 g/cm3

UNIT WEIGHT: Volumetric \Method == pcf-wet
pci-dry

ATTERBERG TESTS: ASTM Method D4318-84
Liquid Limit o

Plastic Limit ---
Plastic Index ---

PERCENT MOISTURE: ASTM \tethod D 2216-80 ==

CENTRIFUGE MOISTURE EQV: AST\! \lethod D %25-79 ===

15/86




SOILS AMALYSIS
PHYSICAL TEST

Sample Number: 86-19-310-07A Client 1.D.:

GMW-13ST-|

PARTICLE SIZE ANALYSIS; ASTA! Method D422

Maximum Particle Size
Specific gravity if High oo or Low -

Hardness Saft and cohesive when wet,

Sieve Analysis

Grain size percentages and descriptions

Gravel-(Retained on No. 4 Sieve; 4.75mm)
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm)
Description:

Medium sand-(Retained on No. 40 Sieve; 0.425mm)

Description: —Subangular and subrounded limestone
Quartz,and limanitic grains

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)

Description: mactly angular quartz, some subrounded
Simestoneand limanitic eraine :
L=

Total Sand:

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm)
Clay-(.005mm to .00Imm)
Colloids-(Less than .00Imm)
Total Silt/Clay/Colloids:

SPECIFIC GRAVITY: AST\ Method D854 2 ¢¢ o/em3

UNIT WEIGHT: Volumetric \‘ethod 1714 pci-wet
161.9 pci-dry

ATTERBERG TESTS: ASTM \tethod D4318-84%

Liquid Limit
Plastic Limit
Plastic Index 28

PERCENT MOISTURE: ASTA \'ethod D 2216-80 23,8

Percentages

o

AT R LW
\WS S ]

CENTRIFUGE MOISTURE EQV: AST\! ‘ethod D 425-79

1C/36




SOILS ANALYSIS
CHEMICAL TEST

Samp.e Number: 8609310-07A Client L.D.: GMW-13ST-]

CATION EXCHANGE CAPACITY; Hoddinott Aethod

Exchange Acidity, meq/100g o.d. soil = 32.42

Exchange Cation Content, meq/100g o.d. soil (Ca) = 17.84
(Mg) = 8.92
K) = 0.25
(Na) = 1.01

ECEC = effective cation exchange capacity, meq/100g o.d. soil.

ECEC - 60.4 .

DISTRIBUTION RATIOS; Method D-4320-84 - See separate report.



SOILS ANALYSIS
PHYSICAL TEST

Sample Number: RE_N9-309.L0A Client 1.D.: CAMW-16.8T-1

PARTICLE SIZE ANALYSIS; ASTA Method D422

Maximum Particle Size 4.0mm
Specific gravity if High - or Low -—-
Hardness Soft and cohesive when wet.

Sieve Analysis

Grain size percentages and descriptions Percentages
GCravel-(Retained on No. &4 Sieve; 4.75mm) c—-
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) . !

Description: Mostly subangular chert, quartz

—grajns, some limestone possibly dolomite.

Medium sand-(Retained on No. 40 Sieve; 0.425mm) 3

Description: Same as above, also some

—subroynded limonitic grains scattered.

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 12
Description: Same as above

Total Sand: 16

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm) 32
Clay-(.005mm to .001mm) , i
Colloids-(Less than .00Imm) ]
Total Silt/Clay/Colloids: s

SPECIFIC GRAVITY: ASTM \lethod D854  2.68 z/cm3

UNIT WEIGHT: Volumetric \'ethod 121.5 pci-unet
98.2 pcf-dry

ATTERBERG TESTS: AST\{ \'e:hod D4%318-84

Liquid Limit 53
Plastic Limit 16
Plastic Incex 39

PERCENT MOISTURE: ASTM ‘fethod D 2216-80 23.3%
CENTRIFUGE MOISTURE EQV: ST\ ‘tethod D %25-79 459
12/36



SOILS ANALYSIS
PHYSICAL TEST

Sample Number: 86.09-309-15A Client 1.D.: CMW-15SS-1

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size 3.0mm
Specific gravity if High . or Low —-
Hardness Soft, cohesive when wet.

Sieve Analysis

Grain size percentages and descriptions _ Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) ‘ 0
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) Trace
Description: Mostly argillite fragments

—some quartz, subrounded.

Medium sand-(Retained on No. 40 Sieve; 0.425mm) 1
Description: Same as above

Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 2
Description: Same as above

Total Sand: 3

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm) 59
Clay-(.005mm to .00imm) 7
Colloids-(Less than .00lmm) 3]
Total Silt/Clay/Colloids: 37
SPECIFIC GRAVITY: ASTM Method D854 .-
UNIT WEIGHT: Volumetric \Method 92.8 pcf-wet sample arrived partly dried
36.6 pcf-dry  and in small volume so results
may differ from those obtained
ATTERBERG TESTS: ASTM \tethod D4318-84 from wetter, larger sample

Liquid Limit ——
Plastic Limit ——
Plastic Index —-

PERCENT MOISTURE: ASTM \'ethod D 2216-89 -

CENTRIFUGE MOISTURE EQV: AST\M \ethod D 425-79 ---

10/86
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: R6-09-309-19A Client 1.D.: GMW-18 SS-]

PARTICLE SIZE ANALYSIS; ASTA Method D422

Maximum Particle Size 12mm
Specific gravity if High 279 or Low ——

Hardness Soft & cohesive when wet

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. & Sieve; 4.75mm) 9%
Description: Limestone pebbles
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) 4
Description: Brown limonitic spheres,

1S and quarty.
Medium sand-(Retained on No. 40 Sieve; 0.425mm) 2
Description: Same as above
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 2
Description:
Total Sand & Gravel: S VAR

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after

soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.074mm to .005mm) 49
Clay-(.005mm to .001mm) 7
Colloids-(Less than .00Imm) 27
Total Silt/Clay/Colloids: 83

SPECIFIC GRAVITY: ASTM Method D854

UNIT WEIGHT: Volumetric \lethod - pci-wet
—ac pcf-cry

ATTERBERG TESTS: AST\M Method D4318-84
Liquid Limit
Plastic Limit
Plastic Index

PERCENT MOISTURE: ASTM \tethod D 2216-82

CENTRIFUGE MOISTURE EQVY: AST\! Method D 425-79

1C/86




SOILS ANALYSIS
PHYSICAL TEST

Sample Number: R£.N9.1N9.20A Client I.D.: GAW.-18 §5-2

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size e
Specific gravity if High ——- or Low -
Hardness

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. & Sieve; 4.75mm) -
Description:

Coarse sand-(Retained on No. 10 Sieve; 2.0mm) o
Description:

Medium sand-(Refained on No. 40 Sieve; 0.425mm)
Description:

Fine Sand-(Retained on No. 200 Sieve; 0.075mm)
Description:

Total Sand: —-

Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm) -
Clay-(.005mm to .00Imm) -
Colloids-(Less than .00lmm) ——-
Total Silt/Clay/Colloids: .-

SPECIFIC GRAVITY: ASTM Method DS54 __ 367 p/em3

UNIT WEIGHT: Volumetric Method e pcf-wet

oee pcf-dry

ATTERBERG TESTS: ASTM Method D4318-8%

Liquid Limit
Plastic Limit
Plastic Index

PERCENT MOISTURE: ASTM \lethod D 2216-80 —ee

CENTRIFUGE MOISTURE EQV:. AST\ \lethod D 425-79 ——-

i 10/86
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SOILS ANALYSIS
PHYSICAL TEST

Sample Number: $5.09.310.08A Client I.D.: CMW-1R ST-1

PARTICLE SIZE ANALYSIS; ASTM Method D422

Maximum Particle Size _LOmm
Specific gravity if High e or Low

Hardness Soft and cohesive when wet,

Sieve Analysis

Grain size percentages and descriptions Percentages
Gravel-(Retained on No. 4 Sieve; 4.75mm) ——
Description: R
Coarse sand-(Retained on No. 10 Sieve; 2.0mm) | ]
Descripti_on:___ ——Angular o subangular chert
~guartz - _ :

Medium sand-(Retained on No. 40 Sieve; 0.425mm) 4
Description: Subangular to subraunded chert

and r}nart?
Fine Sand-(Retained on No. 200 Sieve; 0.075mm) 15

Description:

Mostly subanoular auarts

Total Sand: 20
Hydrometer Analysis

Soil was dispersed in apparatus A for one minute after
soaking 16 hours in sodium hexametaphosphate solution.

Silt-(.078mm to .005mm) _ 32
Clay-(.005mm to .00Imm) 9
Colloids-(Less than .001mm) 39
Total Silt/Clay/Colloids: NS

SPECIFIC GRAVITY: ASTM \Method D854 2.55 o/cm 3

UNIT WEIGHT: Volumetric Method 112.2 pcf-wet
1052 pcf-dry

ATTERBERG TESTS: ASTM \lethod D&318-84%

Liquid Limit
Plastic Limit

Plastic Index 39
PERCENT MOISTURE: ASTM \'ethod D 22)6-80 71,7%

CENTRIFUGE MOISTURE EQV: AST\! \tethod D 425-79

10/86



SOILS ANALYSIS
CHEMICAL TEST

Sample Number: QLAQAIN ARA Client 1.D.: LU IR ST

CATION EXCHANGE CAPACITY; Hoddinott Method

Exchange Acidity, meq/100g o.d. soil = 4o 19

Exchange Cation Content, meq/100g o.d. soil (Ca)= 21 R¢
(Mg)= 1i 8L
K) = n 1
(Na) = 111

ECEC = effective cation.exchange capacity, meq/100g o.d. soil.

ECEC

223

DISTRIBUTION RATIOS; Method D-4320-84 - See separate report.



DISTRIBUTION RATIOS BY THE
SHORT-TERM BATCH METHOD

CEP obtained five soil core samples from Bechtel Corporation for testing of
distribution ratios by the short-term batch method. This is ASTM Standard Test
Method Du319-83. This is a measurement technique for determining the
distribution ratio or degree of partitioning between the soil and a water solutjon
containing the species of interest. The species of interest for this case was
uranium. Several repetitions of this test were performed before one optimium
uranium concentration was .established. The results presented are for that
concentration of uranium (10 mg/l). In addition, the chemical constituents Jeachecd

from the soils on the first day of the test are also included.

Method

ASTM Method D43]9-83 briefly consists of setting up a series of batch reactions
between the soil to be tested anc a contacting liquid containing the species of
interest. The soil samples are pre-washed and treated if necessary and then mixed
with the contact solution in a ratio of & parts solution to ! part soil. Over a time
period of 14 days or longer, the batch samples are analyzed for the concentration
of the species of interest, t.he initial chemical constituents of the leach solution
and a series of chemijcal parameters for determining the equilibrium conditions of
the test. In this case, the samples were analyzed repeatedly for pH, Eh, and

specific conductivity.



These are the results for the prepared batch samples. The sample identificationsare as

follows:

CEP ¢

Bechte! Identification

8609310 - 5A CcMw-2 ST-1 11.5-12.5
8609310 - 6A CMW-12  ST-I 10.0-11.5
8609310 -7A GMW-13 ST-1 11.5-13.5
8609310 - 8A GMW-18  ST-I 11.5-13.5
8609310 - 9A G-21 ST-! 16.5-18.5
Free Uranium
Sample # Dates: 11/27 12/4 12/9 12/16
8609310 - 5A 0.423 mg/l 0.1€9 0.174 0.200
8609310 - 6A 0.872 1.518 0.288 0.809
8609310 -7A 0.2209 1.391] 0.654 0.636
8609310 - 8A 1.585 1.508 1.256 1.237
8609310 - 9A 0.881 1.147 0.348 0.981
Leach Sin. 10,4490 10,540
Eh
Sample # Dates: 11/25 12/2 - 12/8 12/15
8609310 - 5A +228 mv 277 389 424
8609310 - 6A 162 253 366 413
8609310 -7A 178 260 383 419
8605310 - 8A 158 232 341 403
8609210 - 9A 127 204 321 385
Leach Sin. 110 287 33¢ 391
pH
Sample ¢ Dates: 11/25 12/2 12/8 12/15
8609310 - 5A 7.79 7.00 7.02 . 7.20
8609310 - 6A 8.73 7.59 7.67 7.86
8609310 - 7A 8.58 7.08 7.20 7.30
8609310 - 8A 9.13 7.75 7.77 8.20
8609310 - 9A 272 306 335 34
Leach Sin. 7.65 7.35 7.3 7.10




Specific Conductivity

Sample # Dates: 11/26 12/2 12/8 12/15

8609310 - 5A 332 umhos/cm 388 409 &45
860930 - €A 287 34] 363 393
8609310 -7A 307 4C7 537 455
8609310 - 8A 282 331 372 383
8609310 - 9A 272 306 335 34
Leach Sin. 262 256 251 270

Test Conditions

Contact liquid (Leach SIn.): Deionized water containing 17 mg/l
uranium ) | |

Initial pH: 7.65 Final pH: 7.10

Solid to liquid ratio: 200 grams soil/805 mis sin.

Contact time: 21 days

Equilibrating atmosphere: air

Contact solution filtered after centrifugation?: no

Soil sampe disaggregated”: yes

Particle size: approximately 5mm

H202treatment to remove organics?: no

Samples were mixed for six hours by rotation between analyses.
Additional data on the leached solution chemical parameters is shown
under a separate report for CEP #8612233.

Distribution Ratio

Pg- (Fm) (vs)
(FTL)

where:

Rg= distribution ratio, mL/g

Fg= {fraction of total activity in solution.
Fs is found by dividing the the concentrations of the jon after
the solution has come to equilibrium with the soil/rock fraction
by the concentration of the ion before the solution was ailowed

1o come to equilibrium with the soil fraction.

D-¢4
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Fm= fraction of activity sorbec into the sclid residue.
A Fm: ’ - Fs
Vs=  volume of solution equilibrated with Wm, ml

Wm= weight of solid residue, g

Sample Values

8609310 - 5A
ALK
Fs- 0.200 mg/l=  0.0192
10,440 mg/]
F= 1-0.0192=  0.98
Vg= 800 mls leach solution
Wm= 200 grams solid
Rg= (0.98) 1720ml)= 207 ml/g
(C.CI9) (200g)
8609310 - 6A
Re= (0.939) (850 ml):  47.7 ml/g
(0.077) (200g)
8609310 - 7A
Rg= (0.939) 800 m1)= 61.6 ml/g
(1.061) (20Cg)
8609310 - 8A
Rg= (0.906) (800 mi)= 29.9 ml/g
(C.TT8) (200g) :
8609310 - 9A

Rg= (0.906) (800 ml)= 38.6 ml/g
T3.094) (200g)
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Analytical Methods

Calcium

Chioride

Iron

Potassium

Magnesium

Manganese

Sodium

Sulfate

Solids, Tota! Dissolved
Total alkalivity (as CaCo3)
ph ' B
Eh

Specific Conductance

Uranijum

ASTM D290G7-75

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

EPA
ASTM D1498-76

EPA

200.7
325.2
200.7
258.1
200.7
200.7
273.1
375.4
160.1
310.1
150.1

120.1
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APPENDIX E
ELECTROMAGNETIC TERRAIN CONDUCTIVITY SURVEY
OF THE WELDON SPRING CHEMICAL PLANT GROUNDS



APPENDIX E
ELECTROMAGNETIC TERRAIN CONDUCTIVITY SURVEY
~OF THE WELDON SPRING CHEMICAL PLANT GROUNDS

1.0 INTRODUCTION AND PURPOSE

An Electromagnetic (EM) Terrain Conductivity Survey was performed at
the Weldon Spring Site in February 1986 to identify the preseance of
conductive contaminant plumes in the site groundwater system and.
thereby provide information oa which to base the selection of

locations for groundwater monitoring wells.
2.0 .LOCATION AND SURVEY CONTROL

Figure E-1 is a terrain conductivity contour map showiag the areal
limits of the survey. Ianitial horizoatal control for the survey was
established by the compass and line-of-sight methods. The survey
lines were marked at each end (and at turning points where
appropriate) by stakes which were subsequently surveyed relative to

site coordinates.
3.0 METHOD OF INVESTIGATION

The survey was performed using the Model EM 34-3 electromagnetic
terrain conductivity meter manufactured by Geonics Limited of

Ontario, Canada.

Conductivity data were obtained at a series of traverses
concentrated in three areas at the site: the Ash Pond, the area to
the north of the Weldon Spring Chemical Plant (WSCP), and the area
to the east of the WSCP, Surveying of the WSCP property was 4
prevented by electrical interference generated by power lines,
overhead and underground metallic pipes, and metallic structures.



e b

The instrumentation was placed in the horizontal dipole mode
(vertical coil confiquration) with an intercoil spacing of 20 m.

The optimum’intercoil spacing was determined on the basis of depth
to groundwater as measured in geologic boreholes in the WSCP area.
The 20-m intercoil was used to provide an exploration depth of 15 to
18 m.,

4.0 RESULTS AND INTERPRETATION

The results of the conductivity survey are presented in Figure E-1.
Results of the survey are discussed separately for each of the three
distinct areas referenced above (the Ash Pond and the areas to the

north and to the east of the WSCP).

4.1 ASH POND AREA

Contours in the Ash Pond area show generally low to moderate
conductivity values, with the exception of fdur localized areas of
high conductivity. The two areas of high conductivity in the
central and southern central portions of the Ash Pond appear to be
related to completely or partially buried metallic debris, including
drums and scrap metal. The third area, located to the west of the
Ash Pond, is an expression of the buried discharge line that
conducts water from the Ash Pond to a surface drainage channel. The
fourth area of high conductivity, located north of the Ash Pond, is
an expression of a buried culvert. 1In general, terrain
conductivities increase from southwest to northeast: the approximate
direction of groundwater flow in the area.

4.2 NORTH OF WSCP

Conductivities in the area to the north of the WSCP tend to decrease
from south to north. While conductivities in the extreme northern
portion of this area are among the lowest recorded at the site, the
area immediately adjacent to the chemical plant exhibits the highest
conductivity values. The 50-mmhos/m contour, which appears to
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characterize the area occupied by the chemical plant, may indicate
an area of degraded groundwater quality. The installation and
sampling of ‘groundwater monitoring wells.in this area will provide
the information necessary to evaluate this hypothesis.

4.3 EAST OF WSCP

The area to the east of the WSCP exhibited the highest average
conductivity of the three areas surveyed. The southern portion of
this area exhibited conductivity values in excess of 60 mmhos/m.
The distribution of the high conductivity zone along line EM-10
indicates two narrow areas of high conductivity, while the
distribution along line. EM-11 indicates a broader area of high
conductivity. Bésed upon the geology of the area, it is possible
that the high readings may be an expression of a solution feature.

5.0 RECOMMENDATIONS

It is recommended that two monitoring wells be relocated to provide
additional data from the area of high conductivity to the east of
the WSCP. The existing design locations of monitoring wells to the
north of the WSCP are adeguate to evaluate the potential for
contamination of the groundwater in this area. A review of the site
configuration, interferences, and directions of groundwater flow
leads to the recommendation that additional electromagnetic terrain
conductivity surveys are not needed at this time,
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APPENDIX F
WELL CONSTRUCTION DATA
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MONITORING WELL il : "
FUSRAP - WELDON SPRING CHEMICAL PLANT -
X8 W0 SITE COORDINATES
450! WEST OF ASH POND N00,858 ¥52,554
8GN CONPLETED PREPARED BY REFERDICE PONT FOR MEASUREMENTS
1/23/86 1/23/86 £ BERGLUND GROUND SURFACE
CEPTH GEY.
(a1
—/-— ELEY. - TOP OF SURFACE CASING: §M42 w2
Z
.__.- LLEY. - 0P OF RISER CASPG: 64J 2.0
x ? - WROIO SIRFACE o <
s Z NSNS NN/ 7.
RIZR
N
s ' SURFACE CASING
P2 | w6 wov soue
lll ;
Z TYPE: /gNCH STEEL WITH MNCED CAP
P Z
l'l Z »
W Y am————  BOTION OF SURFACE CASNG — 29 €03.2
60205 F1. GRAYELLY CLAY A R
A N BACKFLL WATERAL
L 4
.2 1 TYPE: CEWDNT/BENTONTE GROLTT
s 2
*l:l l:l
F } 4 2 X
b |
. —
4 . NSER CASNG
bl |is
lxl |l| DUs 2 - O
¢ T TYPE: TYPE M6 SDISDULE 40 STAMLESS STERL
L Oy WITH FLUSH JONTS
3 H >
s ¥ 3Ix
} H
26.5-4C.5 FT, LMESTONC. MODERATELY " " YoP OF SEAL
3 X 1 X
WEATHERED BURCINGTON/KEDKUK FL) - . ’ ANNULAR SEAL \ ns ns
3 TYPE: BENTONTE PELLETS /8 INCK DAMETER
b /— x5 5805
] . o o FLTIR A
- N FLTER PACK
= - - TYPE: GENCRAL WATERIALS CORP. SPECFICATIO
40.5-53.0 FT. UMESTONE, SUGHTLY N > J . N
WEATHERED. - WE-40 SAND.
- 4 -
e  TOP OF SCREEN - @0 64
SOwDe
3.0~ . T
zwn” OA: 2 - WON TYPE: TYPE ML STAMLESS STEEL
E3.5-60.0 F1. LMESTONE, SUGHTLY JOPENINGS: WDTH: 0.050 INCH
WEATMERED. TYPE: CONTROUOUSLY SLOTTED WRE WOLND
hul)- BOTION OF SCREEN —ed  S8.0 5544
e BOTTOM OF SUWP - W0 ®y
POTTOM OF MOLE — 640 s
— et HOLE Dl B4/2 INCH
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MONITORING WELL ' s
FUSRAP - WELDON SPRING CHEMICAL PLANT CMW-2A
208 %0, SITE COORDINATES
501 . WEST SIDE OF ASH POND N00,858 w52.253
SLGN COMPLETED PRCPANED BY REFERENCE PONT FOR MEASUREMENTS
1/22/86 1/22/86 E.BERGLUND GROUND SURFACE
OEPTH CLEY,
)
_/— ELEV. - TOP OF SURFACE CASING: 6284 .2 €26,
e ELEV. - TOP OF WISERX CASMG: 6260 +20 €26.0
GROND SURFACE
lll Ill < < < X A r [ €240
N2 ' ' NI NSNS PN/ 7,
0 - 7.0 FY SLTY QA L ' ‘
A I L SURFACE CASING
A I A 6 MO STUARE
Iz i 4
4
!ll ‘IR TPE STEEL
18 3t
 §
o x 107 BOTTOM OF SURFACE CASHO - 29 o
1 2 11X
b BACGLL WATERA
b ] |
.0 - 25 FT 9LY " "' TYPE: CEMENT/BENTONTE GROUT
lxl I'
R T x
4
1 X L 8 ¢
RS - 24.5 FT GRAVELLY CLAY 1 H
-_— T X 11
1 4
W I L NG ARG
X X 3y 2
L'y ° 2 O 2 - MeH
R rs TYPE: TYPE V6L SCHEDULE 40 STAINLESS STEEL
245 - 29.0 FT _LBESTONT, EXTRENELY A R WITH FLUSH JOWNTS
WEATHERED TO DECOMPOSED . s
GURINCTON/KEOKUL Fa mlx :lx
) e TOP OF SEaL
r 'Y / AWULAR SEAL \
25.0 - SUFT LINESTONE, MODERATELY 0.0 5%4.0
VEATHERED TYPE BENTONTTE PELLETS /4 NCH DAMETER
[—- W7 923
. . - TOP OF FLTER PAX
i FLTER PACK
- TYPE; CENERAL MATERWLS CORP. SPECFICATION
- » VOO SAND.
'J__—'.--————- TOP OF SCREEM — 4.0 576.0
i -— .
. o OA: 2 - NCH TYPE: TYPE KL STAMLESS STERL
SuU- 60.0 FT LMESTORE, SUGHTLY
% -2l _4?.. OPENNGS: WDTi: 0.00 NCH
S TYPE: CONTHUOUSLY SLOTTED WRE WOUND
=1 -
b " S0TION OF SCREEN —-  S80 | 5660
.H « BOTTOM OF S s 5.0 565.0
S as SOTTOM OF MOLE — 600 $60.0
— et HOLE DlA: 3-1/2 INCH




MONITORING WELL i : =
FUSRAP - WELDON SPRING CHENICAL PLANT GMW-3
JO8 WO, STE COORONATES
M50 SOUTHWEST OF ASH POND ¥52.299
BLGUN COMPLLTED PREPARED BY REFLRENCE POINT FOR MEASURENDNTS
1/2i/86 1/2/86 E.BERGLUND GROUND SURFACE
DEPTN Bev.
3
—/—— ELEY. - TOP OF SURFACE CASMNG: €32.9 2
I BLEY.- TP OF MSER CASMG §38.8 *20
GENERALIZED GEDLOGE LOG 1 1 £~ IO SIEACE 00 ons
THTIGE XNV ANANA B I T8 NN/
: 33 R be>
- 3 X Y
L0 - 80 FT 58T i ey SURFACE CASINC
' ! Bdr 6 NOH SOUARE
T3 LI 4
¥ ] 1
e s TYPE ¥y NNCW STEEL WITH MNGED CAP
X‘X lll
4  §
1 10 [C ————  BOTTOM OF SURFACE CASNG - 29 s
18 I §
3
8.0 - 220 FT QLAY ' W BACKLL wiTERw
> e TYPE: CEMENT/BENTONTE GROUT
b
b X
R 1 ]
1
1 3 I
4
18 138§
H H
F it RELR CASI
hx 11
3
22.0 - 28.0 FT GRAVELLY QLAY P ot Bl 2 - o
s 1 1) TYPE: TYPE 36L SOMEDLLE 40 STANLESS STEEL
R R WITH FLUSH JONTS
28.0 - 382 FT (WESTONT, DECOMPOSID A s
BURLNGTON / KEOKLX FMC f
p » W ToP OF SEAL
z X Ix
ARULAR SEA 3 5918
388 - 45.6 FT LMESTONS, MODERATELY
WVEATHERED TYPE: BENTONTTE PELLETS @4 NCH DAMETER)
/.- us 5853
. . . o FLTER PACK
- - FLTER PACK
- - TYPE, GENERAL MATERULS CORP. SPECFICATION
- »”- ¥8-40 SAND.
45.6 - .5 F1 LMESTON, EXTREMELY ~ -
WLATHERED
B e 0P OF SREDN — 480 ssas
05 - 3.0 17 LWESTONS, SUGHTLY -t-. SR
WEATHERED o Sl
'.T'- DA 2 - W TYPE: TYPE 36L STANLESS STEEL
. OPEMNGS: WDTH: 0.00 NOH
-1 TYPE: CONTRUIDUSLY SLOTTED WRE WOUMD
- S -
=7 .
LY S SOTTON OF SCREEW - 58.0 s
'H . e POTION &SP — 5.0 sTIa
- . BOTTOM OF HOLE — $4.0 T2
— ettt HOLE DA B-172 NCH
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MONITORING WELL il : " o
FUSRAP - WELDON SPRING CHEMICAL PLANT OMw-4
08 MO STE COQROMATES
M50 . NORTH OF ASH POND N0, 450 w5,750
BEGUN CONPLETED PREPARED BY REFENDNCE PONT FOR MEASUREMENTS
1/28/86 1/28/86 EBERGLUND GROUND SURFACE
CEPTH ELEY.
N
__/_ ELEY. - TOP OF SURFACE CASMNG: 6449 Y]
N ELEY.- TOP OF WSER CASMG: §44.8 2.0
3 . i - OROIO SURFACE 00 s
"y A NSNS IS N s ‘
Y 1
‘:' x .
v o SUN ACE CASING
05 -0 FT 8T I x
e I OA ¢ NOH SOUNE
T 1 z g
AN R TYPE ¥, WCH STEEL WITH HNGED CAP
lll l'l
3
_ x-ll llt O et POTTOM OF SURFACE CASING s R Al s
15 - 21.0 F1 QLAY ™~ '
IR tx SACIFLL MATERIAC
}  §
! ' TYPE: CEMENT/BENTONTE GROUT
h 1 l‘
3
7.0 - 550 11 GAVELLY GAY n:l o
jx 1 Xz
3 »
Pll l'l
S NELR CASIG
3L - SO FT LAMESTONE, DECOMPOSED Y vy
SR NCTON 7 TEOKUK Fid) 1| g lrs Ok 2 - NOH
)
b 11 TYPE: TYPE 6L SCHEOULE 4D STARLESS STERL
I’l I'l WTH FLUSH JONTS
Ill lll
1 H
PP 1P o SEAL
5L0 - 10.0 FT LWMESTONE, EXTREMELY T0 S / NI SEAL \, w2 ssne
MOOERATELY WEATHERLD
TYPE: GENTONTE PLLETS G/4 MOH DAMETER
j— 543 7Y
- . W T0P OF FILTER PACK
- ° FLTER PACK
- ° TYPL GEMERAL MATERALS CORP. SPECFICATION
- .. 9940 SAND.
b e — 10P OF SCREDN ——ge 655 M3
=1 . SCREEN:
70.0 - T2.0 FT LIMESTONE, MODERATELY 1= .
—— e -
FATHERD i DlA: 2 - MCH TYPE TYPE 3G STANLESS STERL
- OPOWNES: WDTH: Q.00 NOH
-1 TYPE: CONTOLOUSLY SLOTTED WIRE WOUD
=1 -
‘I " SOTTON OF SCREEN — 78S 567.3
'H . pe POTION OF SUNP o TS e
= .- BOTTOM OF HOLE — TD 58
= e WOLE Ol 8472 INCH
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MONITORING WELL il o
FUSRAP - WELDON SPRING CHEMICAL PLANT Gvn-5
JO8 WO, STE COORDMATES
M50 NORTH END OF ASH POND DAM NOLIZ  W5,950
BEGUN COMPLETED PREPANED BY REFERENCE PONT FOR MEASUREMENTS
1/22/86 1/22/86 E.BERGLUND GROUND SURF ACE
0P TH ELEV.
Cai)
—/-— ELEY. - TOP OF SURFACE CASAD: 6310 2l
—— ELEY. - TOP OF RISER CASNG: §31.7 20
GROUD SURFATE
l’l rl,l O .- < ) W < < £ 0 .1
s VAL NSNS NS NSNS .
I 3 K,
‘l' ] —_—
LT ry P SURFACE CASNG
',' P DA 6 NECH SOUARE
12 5 ¥
O R TYPE: /, INCW STEEL WITH MINGED CAP
’3. Ill
- } & N I B
: 3 1 < 20TTOM OF SURFACE CASNG o 29 2
2 X Xz 3
T - BEFT SLTY cav )" " BACKTLL WATERA.
3 3
b i TYPE: CEVENT/BENTONTE GROLT
‘t‘ X
z e A 3
¥ X
13 1y
3 3
85 - 448 FT GRAYL. AND OLAY 1 p 3 _
1 1 48 §
. A NSER CASSG
3 1 LI
R AN DA 2 - oo
1 4 T
't h TYPE: TYPE 3. SCHEDULE 40 STANLESS STEEL
l‘l l’l WTH FLUSH JONTS .
I'l !’l
4 H
44,8 - 66.5 FT LIMESTONE, MODERATELY b ¥ L]
0 SEVERLLY WEATHERED A s bathdien
(BURLNGTON / KEOKLK M) ANULAR SEAL a seLs
TYPL QENTONITE PELLETS (V4 NOH DAVETER
/_ 50.0 sy
. . L oo R e
- : FLTER PACK
- ° TYPE GEMERAL MATERIALS CORP. SPECIFICATION
- . U940 SND.
‘" .- TOP OF SCREEN o L5 sT02
6% - T6.0 F1 LAESTON SUGHTLY - —: . SCREDS
VEATHERED [ Gl
'_-_—T'- DA« 2 - K TYPE TYPE Gl STABLESS STERL
- JoPEMNES: WDTH: Q.00 NCH
I/ - TYPE: CONTIUOUSLY ROTTED WIRE WOLND
[y m— S BOTION OF SCREEN — T3S $60.2
H < BOTTOM (F SUMP o TS =582
LI BOTTON OF WOLE —ps B0 954.7
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MONITORING WELL o e
FUSRAP - WELDON SPRING CHEMICAL PLANT CMw-6
JOB WO SITE COOROINATES
S0t WEST OF FROG POND N0i,223 V49,852
BEGN CONMLETED PREPARED BY NEFERDNCE PONT FOR MEASURENTNTS
118/88 1/21/86 EBERGLUND GROUND SURFACE
OEPIN BLEY.
D
_/— ELEY. - YOP OF SURFACE CASNG: §35.9 @2
ey — CLEY.- TOP OF MSER CASNG: €354 120
GENEAALUTD CEOLOGK LOG ' 2 g~ SROID SURFACE ° P
0 - 63 11 Guvil WO QAT N\ & R Y R RN N NN/
lll II'I
. v SURFACE CASING
05 - MO FT SLTY QAY g " Bd: & NCH SOUARE
] 2 X
L “’. TYPE: Yy BNO{ STEEL WITH MNGED CAP
,l lll
1 .
i 1D - DOTIOM OF SURFACE CASNO —~ 28 6303
I8} xx
S A BACKFLL WATERAL
H
13 11
e TYPE: CEMEXY /GENTONTE GROLT
WD TO 22.6 FT GRAYELLY CLAY by » e
'l l.l
b 4 L
(2 3
H x
P T ¥
b ] 4
t,’ ' REER CASIC
Y ¥R
n’x -'x D 2 - wWoH
 § . =4
rn.- 'x’ TYPE: TYPT M6L SCMEDULE 40 STAINLESS STEEL
S Tz WTH FLUSK JONTS
}lll lxl
1 X
22.6 - S8.IFT LINESTONT, NODERATELY b1 1
70 SEVERELY WEATHERED A v ! TP O A \
BURNGTON / KEOKLK FMD AMNULAR STAL 26 son?
(] TYPE, BENTONTE PELLETS (/4 INCK DIAMETER
/... no 6068
- . S T0P OF FLTER PACK
. . FLTER PACK
° TYPEs GEMERAL MATERALS CORP. SPECIICATION
- o WS40 SAND.
'.—'._———— 0P OF SCREIN —p 555 S
= .
'_-3- . oA 2 - e TYPE: TYPE M6L STAPLESS STEEL
11 OPEPNGCS WOTH: 0.00 BCH
—1 TYPL, CONTIAXISLY SLOTTED WRE ROUND
S8.- 65.5 F7 LARSTONE, SLGHTLY b ey
WATHRED -l =
. r—— ° fen- §OTTON OF SCREEN &= €55 5643
'H e BOTION OF SUP — 655 %1}
LI BOTTON OF MOE —gp= O %z
— et HOLE Di: 8472 BCH
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MONITORING WELL ™ o
FUSRAP - WELDON SPRING CHEMICAL PLANT cuw-7
JOB NC. STE COORDINATES
M50 PATROL ROAD WEST OF COAL STORAGE N00,328 w52.933 ]
BEGUN COMPLETED PREPARED BY ACFERENCE PONT FOR MEASUREMENTS
1/25/86 1/25/86 E.BERGLUND GROUND SURFACE
o™ ELEY.
[ 2¢]
—/_- ELEY. - TOP OF SLWACE CASNDY 65U o
— ELEV. - TOP OF WSER CASMG: 650 7] .
3 r‘m SURFACE
s ANYONIEN AN -=— o2 no
A : IINSINSINS NS s,
.I .
a SURFACE CASIK
) On § NOH SOUARE
3
', TYPE ¥y MIO(STEEL WTH MNCGED CAP
.l
4
;O - soTIOM oF SURFACE Casi - 29 (73]
L
!'I BACKFLL MATERAL
no - 22.0 FT @AY r
a :b' TYPEs CEMONT/BENTONTE GROLT
It 2
2.0 - 46.0 FT SLY 'y '
1 3
¥ x| 3 ¥
3 3
13 3
3
e Ry RS CASNC
b X X
-'l l'! DW: 2 - weeH )
46.0 - 59.0 FT GRAVELLY CLAY y | @1
- ) vy TYPE: TYP{ 6L SCHEDULE 40 STAINLESS STEEL
LY WTH FLUSH JONTS
rlll ’l’l
} 3
L 'y TOP OF SEAL
X X 23
58.0 - 69.0 FT_LMESTOME J AMULAR SEAL \
WODERATELY WEATHERED B s
IBURLINGTON / KEOKUK FiL TYPL SENTONTE PELLETS (/4 INCH DAVETER
- P 23 a7
- . T0P OF FLTER PACX ,
- ° FLTER PACK
€50 - 95.0 T LWESTONE ; " TYPL CEMERAL MATERIALS CORP. SPECFICATION
MODERATELY 10 SUGHTLY WEATHERLD - A WE-40 SAND.
"B .fe—— Tor oF SCREEN -+ 3.0 6.0
—1". oA
{—|-
- [o— Dk 2 - B TYPE: TYPE 3. STANLESS STIRL
+—. foPOmSsS: WDTH: Q.00 NCH
-1 - TYPE: CONTOLDUSLY SLOTTED WIRE WOUND
-.‘ — -
‘- BOTTOM OF SCREEN ~tom 930 LX)
H o il 20TIONM & SUP {3 B4.0 50
LR BOTTOM OF WOLE »o =ac )
— e HOLE Dl: 84472 NCH

!
|
~
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MONITORING WELL sl ™
FUSRAP - WELDON SPRING CHEMICAL PLANT CMw-8
D8 WO sTE - COOPDINATES
501 NORTH OF COAL STORAGE AREA NI, 720 ¥50,659
BCN COWPLETED PACPARED BT AEFERENCE PONT FOR NEASURDMENTS
6/23/86 1/25/86 AATKINSON GROUND SURFACE
oEPTH ELEV.
D
—/—— ELEY.- TOP OF SUNFACE CASNG: 622.0 )
— ELEV.- TOP OF WSER CASNG: G2L9 *2.0
l . - GROUO SURFACE o @
' LR T NSNS INS NN s,
383 -
4
.y ST ACE CASING
' O § NOH SOUARE
23
Oy TYPE: I/; DM STEEL WITH HINGED CAP
E l'l
4
,ll O wetip————  BOTTOM OF SURFACE CASNG o 22 o
13
. o BACKFLL WATERA
$0 - 5.7 FT SLT . .
' '." TYPE: CEMENT/BENTONTE GROLTY
Nz
z ¥ 11
¥ } §
x I LI 4
3 }
3 X X
X
B.7 - X5 F1 GRAVELLY QLAY WA L RSER CASIG
T 3 I8
l.l lll o 2 - NCH
s ) TYPE, TYPE M6. SCMEDULE 40 STAINLESS STEEL
A 1 WITH FLUSH JONTS
v 3 I,l
ll I,I
F’,I " J TOP OF SEAL
NRULAR SEAL \
=0 sers
35 - 5.3 FT {MESTONE MODERATELY :
YEATHERDD : TYPE: BENTONITE PELLETS Q/4 NTx DAMETER
BURLNGTON / KEOKLK FMU 3 j___ seo sos.s
. . o TR A
- ° FLIER PACK
. " TYPE: GENERAL UATERIALS CORP. SPECFICATION
- o WO-40 SAND.
..=-.‘ - ————— TOP OF SCREDN — 455 144
ey
'.T'- DA 2 - K TYPE, TYPE 38L STANLESS STERL
S gy B foPo@ics: WOTH Q.30 oK
%3 - 510 F1 LAESTOE FRE F=1 7| [7vre conaunuscy SLOTTED wRE wOLO
e 8OTTOV OF SCREDX — 555 s6as
‘H g POTTOM OF Sie — 565 s34
.- . SOTTON OF HOLE — 630 =6
——d ettt HOLE DA /2 INCH

F-8




[ S

OBSERVATION WELL il FUSRAP-WELDON SPRING CHEMCAL PLANT ™ s

J08 NO. COOROINATES
14501 NORTH OF COAL STORAGE AREA N0,350 ¥50,700
BEGUN CONRLETED | PREPARD BY REFERENCE PONT FOR MEASUREMENTS
6/25/86 176786 - AATKINSON GROUND SURFACE
EPTH Q.
D
—/— ELEV. - TOP OF SURFACE CASNG: €383 .26
%
é ELEY.- TOP OF MSER CASNG: €3S 424
GENERALIZED GEOLOGE LOG é — SROUD SUFAGE oo et
0 - 18 AT KT oy WN/AN//Le’ NZNZVZNZ Y72
. / " 'q
A, -] —ee
g & SURFACE CABING
2 Dk € BIOH SOUARE
/R
Z TYPL: Yy MDH STEDL WITH HINGED CAP
7
3 g BOTTON OF SURFACE CASNG - 24 o303
BACKFLL MATERUL
5 - 205 F1 GUYELY CaY r TYPE: CEMENT/BENTONTE GROUT
Ll'l lll
X ]
3 x X
bz 1y
YR T NSTR CASIG
1R { ] ’
' g oA 2 - NOH
Iz I 13
3
2.5 - %8 F1 T CECOMPOSED lll !'l TYPE: TYPE ML SCHNEDULE 40 STAMLESS STEEL
BURLINGTON /7 KEOKUK FIL) vl WIIH FLUSH JONTS.
r X 1z
1 1 -
™ r T0P OF SEAL
3 X 1x
/ J ANUILAR SEA \— 2 s
3 TYPE: BENTONTE PELLETS Q/4 NOH BAMETER)
ﬁ T;c;:bo FT LMESTONE EXTREMELY 22 6085
- - . 1 o FLTER A J
29.0 - SA.D FT LNESTONE NODTRATELY R - —FLTeR PACL
WEATHERED 10 (OCALLY DECOMPUSED . . FLTER PAC
- " TYPE, CDERAL NATERALS CORP. SPECFICATION
- »: WB-40 SAND.
- fee— 1P oF screx —p 415 st
=1. SOREEX:
'.—3—'- OAr 2 - 9K TYPE: TYPE 3&L STAMLESS STERL
T OPENNCS: MDTH: Q.00 - BEX
- TYPE: CONTIMUOUSLY SLOTTED WRE WOUD
1 " BUTTOM OF SCREEN o 516 578
i Ty BOTTON OF QNP — 585 ST
s SOTYOM OF HOLE — 58S st
] e HOLE DU: 8172 INCH




MONITORING WELL = ™
FUSRAP - WELDON SPRING CHEMICAL PLANT GMw-i0
JO$ NO. STE COORTANATES
M50 ) NORTH OF BULDING 10 NIOLISO 50,100
3T COMPLETED PREPARED BY MEFERENCE PONT FOR MEASUREVENTS
172786 1/21/86 EBERGLUND GROUND SURFACE
OEPTH aLy.
[a
—/— ELEY. - TOP OF SURFACE CASNG: 6442 Y
—— DEY.- TP OF RSER CASKG: 644 +2.0
s g~ SRORD SURFACE 00 .
| AV NN/
| X3
G5 - 322 FT SLTY GAY . .
— > SURFACE CASING
L Td: ¢ NCH SOUARE
v
R TYPE Yy WO STEEL WITW HINGED CAP
lll
]
R —m———  BOTTOM OF SURFACE CASNG - 2.9 2
12
.I, BACKFLL MATERWL
X
x TYPL: CEMDNT/BENTONTTE OROUT
4
7 1 133
3 ¥
Iz 3 z 3
3 2
B2 [ §
4 4
S WSER CASNG
P 1z
L’y R DA 2 - Mo
1| O
1 1 TYPL: TYPE M6L SOMEDULE 40 STAMLESS STERL
h 2 T3 WTH FLUSH JOINTS
n ‘l lll
32.8 - 59.0 FT LMESTOND Y v
WIDERATELY WER - ST bl
(BURLINGTON / KEOKUX Fi) ARULAR SEAL 380 S0
En_ TYPE: BENTONTE PELLETS /6 BNOH DMMETER
/— 312 (< K]
. A TOP OF FLTER PACK
- ° FLTER PACK
- i TYPE:s GENERAL MATERWLS CORP, SPECFICATION
'_ ’ €9-40 $aND.
'. ! ° _ ———ee.  T0P OF SCREEN —ee 400 S
=1 SOEh
'_-3—'- DA 2 - 1w TYPE: TYPE 36U STANLESS STEEL
| -9
- OPENNCS: WDTH: 0.0 INCH
-—1° TYPE: CONTRGOUSLY SLOTTED WIRE WOLNO
© — * -
“— - BOTTOM OF SCAEEN g 380 ssu
'H « pem- BOTTOM 0F SUwP —p 590 seL
= . BOTION OF WOLE —  $40 s
— et HOLE DI 3472 INCH




Cemante

MONITORING WELL i ' "o
FUSRAP - WELDON SPRING GMw-1i
OB 40, STE COORDMATES
501 EAST OF BULDING 10 N0Q.9i6 ¥50.030
BEGUN CONPLETED PREPARED BY REFERENCE PONT FOR MEASURDENTS
1/8/86 1/18/86 E£.BERGLUND GROUND SURFACE
OEPTH ELEY,
*n
_/— ELEY. - TOP OF SURFACE CASNG: 6553 23
—_ ELEY.- TOP OF WSER CASNG 552 22 .
SOMERALZED GEOLOGE LOG ' l ) 7~ ROUD SFAE ° P
0 - 80 FT ST NN NN, 'o;",v' " s AT NSNS
. 1x N .
5. ] ’
o B SURFACL CASIG
A DA & MDY SOUARE
1 x
S b TYPE: /4 NCH STEEL WITH MNGED CAP
lll l'"
1 } §
11 2 1 e POTIOM OF SURFACE CASNG 27 €503
T X 2 3
60 - 7.0 A1 QLAY S A BACKFLL WATERAL
} § ¥
r uy TYPE: CEMENT/BENTONTE GROLTT
3 3 l‘
|
Iz » ¥ ¥
4
3 T t I8 )
}
t R 13
3
o~ 1 SR CASIG
210 - 320 FT GRAVELLY QLAY p 1 e
l'l l'l O 2 - NCH
1 2 4
b e TYPEL TYPT M6L SCHEDULE 40 STAMLESS STEEL
A a WITH FLIISH JONTS
1‘] lll
320 426 1 ST nl IF o =
K ONE H
MOOERATELY WEATWERED : N .-/ ABULAR SEAL 1 ns a2
BURLACTON / REDRX Fu.) TYPE: SENTONTTE PRLLETS G/4 INCH DAMETER
/—- h ¥ [© ¥ ]
. . L——— 0P OF FLTER PAX
. - “FLTER PACK
42.6 - 683 FT LINESTONE SLIGHTLY - T .
Yange @ ——— . TYPE CEMERAL WATERALS CORP. SPECFICATION
- o VB0 SAND.
'. ped < P c——— TOP OF SCREEN — s [ V3 $90.2
b pey SCRIDS
633 - 4.0 FT LMESTONE * —
SUGHTLY WEATMERED TO FRESH Reit Du: 2 - BN TYPE: TYPE S6L STANLESS STEQL
1. JOPENINGS: WDTH: Q.00 MOH
™ g TYPE: CONTNUOUSLY RLOTTED WRE ROUND
=1 -
L Iy BOTTON OF SCREEN —e T2 580.2
R BOTION OF SUWP — 138 s132
SRR BOTTON OF WQE g T30 $74.0
— et HOLE DA 8472 NCH




MONITORING WELL s Com
FUSRAP - WELDOK SPRING CHEMICAL PLANT GVN-12
KB 0. ST COORDWATES
50! SOUTH OF FROG POND NOLO50 749,643
BEGUN CONPLETED PREPARED BY REFERENCE PONT FOR MEASURLVENTS
1/11/86 1/11/86 E.BERGLUND GROUND SURFACE
o al] nev.
m
_/— ELEV.- TOP OF SURFACE CASNG: 6313 o2
ELEV.- TOP OF MSER CASMG: §302 €20
- GROUD SIRFACE ° o2
S NSNS PN 7. o
SURFACE CASWC
QA & NOH SOUARE
TYPE: 18 NOH STEEL WITH HINGED CAP
1
. dral 1 BOTTON OF SURFACE CASNG P X 09
6D - 200 FT QLAY Lt Ly
x 2 11 BACKFLL MATERAL
} ]
piy ’r TYPEs CEMENT/BENTONITE GROUT
ll, 4
x 1 rx
3 1
X X X
 § 3
i E 30
3 3
P WSR CAS0G
X 1 ix
20.0 - 25.5 F1 GRAVELLY CLAY L ‘,', D 2 - NEW
3
iyl hs TYPE: TYPE 6L SCHEDULE 40 STANLESS STEEL
AN e WITH FLUSH JONTS
Ill l.l
b } 4
Lt I 0P OF SEAL
765 - 505 F LMECTON. WOOERATELY Vs L
VTR T ) ' MNULAR SEAL ns 087
URLNCTON / KEOKUX FMD g: X :
E g-_ TYPE: BENTONTTE PELLETS 078 D+ DUVETER
3 /... ns s
. . A YOP OF FLTER PACX
. - FLTER PACK
- © TYPE; GENERAL NATERALS DORP, SPECFICATION
b f——————— 1 oF scREE — .0 2
805 - S8 FT ANISTON R Seml 3 —
SLOMTLY WEATHERED =1 - SOELn
'_—3—'- DIA: 2 - BEH TYPE: TYPE 6L STAPLESS STERL
. OPDWNCS: YOTH: 0.00 NO+
S3.8 - 535 FT LMCSTONE -/ ° TYPE: CONTINUOUSLY RLOTTED WRE WOUND
EXTREMELY WEATHERED -,
N _— - -
Y s g IS WOTTOM OF SCREEN — 580 sn2
550 - 60.0 F1 UNESTONC SLIGKTLY WEATHERED 'I—_J - f— BOTIOM OF Sine ——d= 0 M2
L. BOTIOM OF WQLE — 615 8647
g L.——-—m Dla: 8-U/2 ICH
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OBSERVATION WELL T c ™
FUSRAP-WELDON SPRING CHEMICAL PLANT GM¥-13
208 0. 3 COORDINATES
4501 o OUTSIDE OF FENCE NE OF BUDING 404 N00,819 n49,539
BEGUN COMPLETED PAEPARED BY REFEAENCE PONT FOR MEASUREMENTS
6/26/86 1/%/86 AATKINSON GROUND SURFACE
DEPTH QLY.
(4]
_/—- ELEV. - TOP OF SURFACE CASNG: 6416 X
—_— ELEV.- TOP OF MISER CASNG: §47.4 s
SEMERALZED GEOLOGK LOG 2 - GROUD SUFACE oo erss
0- . NSNS PN/ 7,
, ma—
e SURFACE CASING
" DW: § NOH SQUARE
B
Y TYPE: /) WNCH STEEL WITH HINGED CAP
'l'l
: 3
1 e BOTTOM OF SURFACE CASNG - 29 426
1 I §
r BIOTLL WATERA
SR I TYPE: CEMODNT/BENTONTE GROUT
'l, 3
NG - 2.0 FT QLAY oo I
h 3 2 x
|
bz ¥ 3
4 } 4
& y WSER CASNG
b2 1 I ]
3
20 - 218 FT GRAVELLY QLAY A PeLL OAs 2 - INCH
3 11 TYPZ: TYPD M. SCHEDULE 40 STAINLESS STEEL
s O WITH FLUSH JONTS.
U‘l l‘l
l‘l l’l
p . TOP OF SEAL
27.5 - 60.0 FT LMESTONE B 3 3 / A SEAL \ .
MOOERATELY WLATHERED 5 AL ns 6.7
WURLINCTON / KEOKUK M) TYPE QENTONITE PELLETS W4 NOH DAMETER
f 3 2
: . W -TOP OF FLTER PADX
. - FLTER PACH
- - TYPE: GENERAL MATERIALS CORP. SPECFICATION
- » WE-40 SAND.
* " .j-———eeee  10P OF SCREEN g 530 ms
A= =S
€0.0 - T0.0 FT LMESTONE FRESH .
~ o DiA: 2 - BCK TYPE: TYPE B6L STAMLESS STERL
4. OPENINGS: WOTH: 0.00 - ICH
- TYPE; CONTIUOUSLY SLOTTED WIRE WOUND
=1 -
ot g SOTYON OF SCREEN - 6.0 sms
’_. .'__ BOTTOM OF SUWP —t €10 5765
= .- SOTTOM OF MCLE — TS0 S0
— heal—mmaree HOLE DLA: 8-1/2 INCH

g
|
—
w
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OBSERVATION WELL i : o
FUSRAP-WELDON SPRING CHEMICAL PLANT GMW-14
JO& WO, STE COORDINATES
M50 ‘ NE OF N PARKING LOT Ni00,735 49,186
BERUN COMPLETED PREPARED BY REFERENCE PONT FOR NEASURDMENTS
€/26/86 1/4/86 E.BERGLUND GROUND SURFACE
CEPTH ELEY,
(a1}
f ELEV. - TOP OF SURFACE CASNG: 643.5 22
- ELEV.- T0° OF MSER CASNG: §43.4 2
‘ GEMERALZED CEOLOGE LOC ol ‘ 7~ RAD SUTFAG a0 PRy
D - 0.5 FT TPSOL VO I I NN AN/ AN 7, '
— I3 LR ]
0.5 - 0.5 FT SLT : !
- L] I SURFACE CASING
YOS ] o wor sowse
113 T 1
O 1 TYPE: [y NCW STEEL WITH MINGED CAP
!Il lll
1 1
',' ) "' Z ~agp—————  POTTOM OF SURFACE CASNS — 2.8 445
Ll' ] L
ll l'l BACKFLL MATERAL
K5 - 2.0 F1 CLAY x 2
' N TYPE: CEMENT/BENTONTE GROUT
X X l‘
1 X
X X LI ]
3 1
z X L3
3 3
Iy ¥ 1 X
b 3 ! ¥
S PO CASIG
2.0 - 30D FT GRAVELLY CLAY b1 [
A . DiAs 2 = NOH
3
e v TYPL: TYPE M. SCHEIULE 40 STALESS STEEL
A O WTH FLUSH JONTS.
1
330 - 350 F1 LACSTONT DECOMPOSED L .
(BURLNGTON / T
L LA LR TOP OF SEAL
¥ 1y ’ Ty - \
3.0 - §5.0 FT (NESTON 13 L s ) saz
DTREMELY 10 a%t.q—u—'.u,ﬂw % g_ TYPEs BENTONITE PELLETS 0/4 NOH DIAMETER
[.. 3.0 03
: . T0P OF FLTER PAX
- ) FLTER PACL
- ° TYPE: GENERAL MATERALS CORP. SPECFICATION
- .. WB-40 SAND.
] .
-t . ——————— TP OF SCREEN — 40 sy
- — .
el lowz-mer TYPE. TYPE 36U STABLESS STEEL
I o OPENINGS: WDTH: 0.0 - NCH
- JT : TYPEs CONTLIGUSLY SLOTTED WIRE ROUND
=1
ot— "em SOTTON OF SCREEN —g 580 | 5833
° . BOTTOM OF SIAE —mn 8.0 (778}
- gy—
LI 2OTTOM OF HOLE 640 s
— Pt e———— WO S DA §-4/2 WCH
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MONITORING WELL ' HENIC v
FUSRAP - WELDON SPRING CHEMICAL PLANT GMN-15
J0B MO 43 COORDINATES
4501 ACROSS INTERSZCTION FROM BLDG. 412 N00,I00 ¥50,550
BECUN CONPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
1/28/86 1/30/86 E.BERGLUND GROUND SURFACE
DEPTR BEY.
&n
_/—- ELEV. - TOP OF SURFACE CASNG: 660.0 ‘24
- ELEY.- T0P OF RSER CASNG: 6593 28
] EENERALTED GEOLOGK LOG RO SRFACE o0 “ra
0 - 0.5 FT GRAVE. MO CLAY S NSINIINIINI N, ’
05 - 338 F1 SLTY QAY SURFACE CASING
GA: & MK SOUARE
TYPL: /8 KCH STEEL WITH HINGED CAP
O cat————  POTIOM OF SURFACE CASNG ol 24 €55.0
BACKFLL WATERAC
TYPE: CEMENT/BENTONTE GROUT
338 - 45.5 FT GRAYEL AND CLAY _
REER CASNG
Ok 2 - NCH
TYPEs TYPE 6L SCHEDULE 40 STAMLESS STEE.
WITH FLUSH JONTS
TP OF STAL
NRULAR SA \ “s -
455 - 104 F1 (MESTONE TYPE; BENTONTE PELLETS /4 NCH BAMETER
MODERATELY TO SEVERLLY WEATHERED
/BURLNGTON / KEOKLK FM) T /"' a2 s
. . T0P OF FLTER PACX
- ° FLTER PACK
- - TYPE: GENERAL MATERIALS CORP. SPECFICATION
: »- WE~0 SAND.
= . p———————— TP OF SCREDN — §15 5839
“-. [+ 53
*
" -;— T DIA: 2 ~ BNCH TYPE: TYPE 360 STANLESS STERL
T0.4 - 805 FT LWESTOM . OPENNGS: WDTH: 0.00 WCH
SUOHTLY WEATHERED -1 | [rre commousiy somed ke wawo
1.
— e BOTTON OF SCREEN - TS [1: X
‘H - el 8OTTOM OF SU — TBS S0
= . BOTTOM OF WOLE - 360 sTa
—_— et HOLE DXA: 8-172 DICH
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OBSERVATION WELL i : v
FUSRAP-WELDON SPRING CHEMICAL PLANT GMw-17
JOB KO. STE COURDINATES
M50 , MAIN ENTRANCE GATE N00,200 45,050
BEGUN COMPLETED - PRCPARED BY REFERENCE PONT FOR MEASUREMENTS
6/17/86 176/86 AATKINSON GROUND SURFACE
OEPTH BEY.
[29)
_/— ELEV. - TOP OF SURFACE CASNG: §60.0 22
BLEV.- TOP OF MSER CASNG: §55.9 2
- CROUD SIRFACE op s
O NSNS NP7, .
SURFACE CASING
D 6 NOY SQUARE
TYPE: /4 NOH STEEL WTW MINGED CAP
D ety BOTTOM OF SURFACE CASNG - 28 €55.0
BACKFLL MATERAL
s TYPE: CEMENT/BENTONTE GROUT
B5 - 235 FT SLTY CLAY I
l'l l.l
h’! ),l
| H
LI 1 38 3
k| k
Lt W RSER CASNG
2 X P I8 §
A ol Dk 2 - NOH
] R4
bl: 1 TYPE: TYPE Me. SCHEDULE 40 STAIN.ESS STEZL
s 1 13 WITH FLUSH JONTS.
] 1
23,5 - A4IFT LMESTONE v 2 LI
EXTREME.Y WEATHEREL 1C DECOMPOSED A .
BURLINGTON / KEOKUK FMy 3 N TOP OF SEAL
ru Y J APULAR SEAL \-.- 218 £30.0
g TYPE: BENTONTTE PELLETS /4 INCH DIMETER)
/—- 300 213
. . - TOP OF FLTER PACK
- . “FLIER PACK
- - TYPE; GENERAL NATERIALS CORP. SPECFICATION
N ' WB~40 SAND.
44)- K5 FT LMESTONE °
MODERATELY ﬁfm 3 - ..
- S - — YoP OF SCREEN o 530 c04t
Rpr=it Dk 2 - MCH TYPEL. TYPE 36L STAMLESS STEEL
. JE _ OPEMNGS: WDTH: Q.00 - INCH
S5 - 640 11 LNESTOL - - TYPE: CONTMUDUSLY SLOTTED WIRE WOLND
SUBHTLY WEA 0 FRESH .
= - - BOTTON OF SCREEN — 630 554
el BOTIOM OF S - 640 sns
=l BOTTOM OF MOLE —- 630 s
— et HOLE DI 8172 INCH
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OBSERVATION WELL e : : o
FUSRAP-WELDON SPRING CHEMICAL PLANT GMN-18
JOB MO. SITE COORDINATES
MU50! _ SOUTHEAST OF 8LDG. 434 N38,257 %50,382 -
ruu- CONPLETED PREPARED BY REFERENCE PONT FOR MEASUREMENTS
€/28/86 1/%/86 AATKINSON GROUND SURFACE
DEPTH BLEY.
» (2l
—_/— ELEV.- TOP OF SURFACE CASNG: 6636 €2
e — ELEV.- TOP OF RSER CASMG: 6635 2
SENERALZED GEDLOGE LOG AN 2~ OO0 SUFACE ° P
0 - w0 FT omwve /AN NN bf; . bx: S NSNS AN 7.
—_— s 3 J
4  §
iy .y SURFACE CASING
. ’ D € INCH SOUARE
W0 - 7.0 FT CLAYEY SLI/BILTY CLAY 3 x 1
- i 'l, TYPL Iy NOH STERL WITW MNGED CAP
lll I:l
3
- Ur P - BOTTOM OF SURFACE CASNG - 28 €386
b2 ]
A y'y BACKLL MATERAL
10 - &0 F1 SLTY QLAY 1 ¥
iy e TYPE, CEMENT/BENTONTTE GROUT
'Il
fr ¥ T ¥
LO - 1.0 FT SLYY QAY (TLL L AN
| X
X (1]
s 5
A NSER CASNG
1 } I8 |
b}
a1 g e DiAs 2 - M
210 - 32.5 FT GRAVELLY QA S Al AN TYPE TYPE 36. SCHEDULE 40 STAINLESS STEEL x
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325 - 35 FT {MESTONE Pz L TOP OF SEAL
SUGHTLY TO MODERATE.Y WEATHERED RN R
BURLINGTON / KEOKUK FI.) ANNULAR SEAL %3 260
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385 - 515 11 LMESTOE - ) \ » —J
DECOMPOSED R . 10° OF FLTER PACK
- - FLTER PACK
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o g SCeDe
$1.5 - 650 F1 18 {—].
DECOWPOSED 10 EXTRENLLY WEATHERED -0k 2 - Bk TYPE: TYPE 360 STANLISS STEDL
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] g TYPE: CONTIUOUSLY SLOTTED WIRE WOUND
b e BOTTON OF SCREEN —p 63.0 Ssb4
flt S L WY BOTTOM OF SUWP i §4.0 9.4
= . BOTTON OF HOLE g 68.0 m.
— e HOLE DIk 8-1/2 INCH

F-17




APPENDIX G
HYDROGEOCHEMICAL DATA



-

ENVIRODYNE 10187 Lockiand Roec, )
St Louts, Missour ¢314 )
ENGINEERS Sl

REFORT OF ANALYSIS

CLIENT: Envirormental Supervisor REPORT DATE: October 30,1386
FUSRAP SAMPLE ANALYZED: 2 grourdwater sawples for
Bechtel National, Inc. raciclopical analyses.
F.0. Rox 3%0

Oak Ridge, Tennessee 37830

DATE RECEIVED:  September 19 & 22,1986

==

PROJ. #: 3060-00354 £.0. 9:
=T = et neer s mme aw R
DATE
SAYPLE ©11986) PARAMETER VALLE
-----.———-- g ———————4 t—— > 33
201-5P-B21-0385 9720 BROSS ALPHA, pCi/l 12 +/- &
BROSS BETA, pCi/l 12 +/- 3
TOTAL URANILM, mg/] 0.018
RADIUM-226, pCi/l ( 0.6
URANIUM-234, pCi/) 6.4 ¢/- 1.6
URANIUM-235, pCi/] (0.6
URANIUM-228, pCi/) 6.7 ¢/- 1.6
201-5-B4-6-00386  9/13 GROSS ALPHA, pCi/l 15 +/- 3 )
GROSS BETA, pCi/) 54/~ 3 :
TCTAL URANIUM, mg/l 0.021
RADIUN-226, pCi/) (0.6
URANIUM-234, pCi/l 5.3 +/- 1.4
URANIUM-235, oi/] (0.6
URANIUM-238, pCi/} 7.7 4/ 1.7




REPORT OF ANALYSIS

CLIENT: Mr. Jack Blanke
Bechtel Mational, Inc.

ENVIRODYNE
ENGINEERS

ST eTr
S ocLe

S e Tole

Revised July 14, 1987

REPORT DATE: Noveaber 24, 1986

Post Office Box 350
Oak Ridge, TN 37830

SANDLE ANALYZED: 13 Hater Samples

DATE RECEIVED:  October §, 1986

PROJ. #: 3060-00354 P.0. &:

SanPLE . ANALYSIS RESULT
EBESTES2ST ETTTSISE=T STTZ=T==S
201-5P-6Mu2-G-38¢ Conductivity (ulhos/ce) 1601.6

pH 1.3
Chloride(ag/L) 1.9
Sulfate (ag/L) Y]
Carbonate (mo/L) (0.5
Bicarbonate {mg/L) 49.6
Nitrite(ag/L) 0.82
Mitrate (ag/L) 167
Calcium(mg/L) el
Ragresiun (ag/L) 5.43
Sodium(sg/L) 70.2
Rolybdenus (ng/L) €0.05
Potassiua(mg/L) 17,54
Strontius (ng/L) 0.610
Lithiue(eg/L) 0.2}
Vanadiun(sg/L) { 0.050
Kardness (mg/L,CaC03) 547
Oxidation-Reduction Poteneial (av) 333

201-SP-GMu3-6-386 Conductivity (uMhos/ca) 2551.4

pH 1.81
Chloride(mg/L) 13
Sulfate(ng/L) 210
Cardonate(mg/L) (0.5
Bicarbonate (sg/L) e37.8
Nitrite(amg/L) {0.05
Nitrate(ag/L) 236
Calciun{mg/L) 235
Magnesiua(ng/L) 84.6
Sodiua(eg/L) 57.2
Molybdenus(msg/L) € 0,05
Potassius(ag/L) 10,54
Strontius (ag/L) 0.723
Lithius(ag/L) 0.45
Vanadius(ag/L) 0.025
Hardness (eg/L,CaC03) 962
Ozidation-Reduction Poteneial(av) 308
PRGE 1 OF 7
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ENVIRODYNE
ENGINEERS

REPOKT OF AMALYSIS

CLIEWT: Mr. Jack Blanke
Bechtel Wational,

REPORT DRTE:

Inc. SANPLE ANALYZED:
Post Dffice Box 350
Oak Ridge, TN 37830

Novesber 24, 1936
13 Water Samples

DATE RECEIVED:  October 1, 1986
PROJ. B: 3060-00354 P.O. &:

SAMPLE ANALYSIS RESULT
EZTIISE=S SSZST=T EZTTTZIST
201-SP-6Ru4-G-386 . Conductivity (uMhos/ca) 619.9

' o ' 7.81
Chloride(ng/L) 4
Sulfatetng/L) 13
Carbonate (ag/L) (0.5
Bicarbonate (mg/L) 350
Nitrite(sc/L} € 0.05
Ritrate(sg/L) 1.20
Calcaus(ag/L) 9.2
Ragnesius (ng/L) 39.6
Sodius (ag/L) 14,4
Kolybdenus (ag/L) € 0.05
Potassiua(mg/L) 1.76
Strontiua(mg/i) 0.305
Lithius(sg/L) (0,03
Vanadium(mg/L) 0.084
Hardness (mg/L,CaCl3) 320
Oxidation-Reduction Poteneial (av) 229

201-SP-GMUS-(-386 Conductivity (uhos/cs) 1794.7
pH 7.64
Chloride (mg/L) 9.6
Sulfate (ng/L) 7%
Carbonate (sg/L) (0.5
Bicarbonate (ag/L) 8.2
Nitrite{mg/L) { 0.05
Nitrate(sg/L) 185
Calcius(mg/L) 182
Magnesius (sg/L) 49.0
Sodiun(sg/L) 1.5
Molybdenus (sg/L) (0.05
Potassiun(ag/L) 9.9
Strontius(ms/L) 0.722
Lithiua{sg/L) 0.27
Vanadiun(eg/L) { 0,050
Hardness (ng/L,CaC03) 656
Ozidation-Keduction Poteneial (av) 31

PRGE 2 OF 7
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ENVIRODYNE
ENGINEERS

REPORT OF ANALYSIS

CLIENT: Mr. Jack Blanke
Bechtel National, Imc.
Post Office Bor 350
Oak Ridge, TN 37830

REPORT DATE: Wovesber 24, 1986
SAMPLE AMALYZED: 13 Bater Samples

DATE RECEIVED:  October 1, 1986
PROJ. #: 3060-00354 p.0. &:
SAMPLE ANALYSIS RESULT
. 882:2:_2:: . ==.===2=== EZTSTESSS
201-5F-GMuE-G-38¢ Conductivity (uMhos/ce) 6837.0
pH 7.76
Chloride(mg/L) 50.4
Sulfate(ag/L) 59
Carbonate (ag/L) (0.5
Bicarnonate(sg/L} en
Nitrite(mp/i) { 0.05
Kitrate(sg/L) ¢ 0.05
Calcium(ag/L) L X
Ragnesiusfag/L) 33.1
Sodiua(mg/L) 18.0
Molybdenus (mg/L) ( 0.05
Potassium (ag/L) 3.13
Strontium(mg/i) 0.24¢
Lithiue(ag/L) € 0.03
Vanadius(ag/L) { 0,050
Hardness (wg/L,CaC03) 356
Dridation-Reguction Poteneial(sv) 2%
201 -SP-RP1-4-386 Conductivity (uhos/cs) 3515.8
Ph 8.01
Chloride(ng/L) e7.c
Sulfate(mg/l) 315
Carbonate(ag/L) ¢ 0.5
Bicarbonate 50.8
Nitrite(eg/L) 1.78
Nitrate(sg/L) 404
Calcaua(ag/L) 361
Kagnesius (ng/L) 19.2
Sodius(ag/L) 420
Nolybdenus (sg/L) 3.34
Potassiun{ng/L) 38.00
Strontiun(sg/L} 1.04
Lithius(ng/L) (0.03
Vanadium(mg/L) 2.38
Hardness (mg/L,CaC03) 936
Oridation-Reduction Poteneial(sv) 300
PAGE 3 OF 7
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ENVIRODYNE

REPOKT OF ANALYSIS
CLIENT: Mr. Jack Blanke REPORT DRTE: Noveaber 24, 1986
Bechtel Mational, Imc. SAMPLE AMALYZED: 13 Water Saaples

Post Dffice Box 350
Oak Ridge, TN 37830

PATE RECEIVED:  October 1, 1986

PROJ. 8: 3060-00354 p.0. ¥:

SANPLE ANALYSIS RESULT
 + 334114 . g::.::::: EZ2STESES
201-SP-RP2-4-386. Conductivity (ulhos/ce) 425.5

pH 8.63
Chloride(sg/L) 6.2
Sulfate(ng/L) 796
Carbonate(mg/L) (0.5
Bicarbonate (ag/L) 33
Nitriteisg/L) 0.55
Nitrate(wg/L) 10,13
Calcium(mg/L) 101
Ragnesiue (sg/L) 4.9
Sodium(sg/L) 78
folybdenus (mg/L) 6.67
Potassium(ez/L) 20.00
Strontius(mg/L) 0.353
Lithius(ag/L) (0,03
Vanadiun(sg/L) 1.4
Hardness (wg/L,CaC03) 470
Oxidation—Reduction Poteneial (av) 278

201-5P-RP 3-k-386 . Conductivity (ulhos/ca) 9449.5

pH 8.06
Chloride(mg/L) 36.3
Sulfate(wg/L) 495
Carbonate (ag/L) € 0.5
Bicarbonate(sg/L) S0

Nitrite(sg/L) 2.63
Mitrate (ag/L) 1170
Calciun(ag/L) 420
Magnesiun(ng/L) 311
Sodius(sg/L) 767
Nolybdenus (ng/L) 3.9%
Potassiun(ag/L) 105,95
Strontius(ag/l) 1.76
Lithiun(mg/L) 2.7
Vanadius(sg/L) 0.548
Hardness (aa/L,CaC03) 2461
Oxidation-Reduction Poteneial(sv) 354

PAGE 4 OF 7
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ENVIRODYNE
ENGINEERS

REPOKT OF ANALYSIS

CLIENT: ®r, Jack Blanke
Bechtel National,

REPOKT DATE: Novesber 24, 1986
Inc. SAMPLE ARALYZED: 13 Hater Sasples
Post Office Box 350
Oak Ridge, TN 37830

DATE RECEIVED:  October 1, 1986

PROJ. #: 3060-00354 P.0. &

SANPLE ANALYSIS RESULT

[ 2323244 EESSSSSES fs22===T=2

201-Sp-B2-G-38¢ Conductivity (uMhos/ca) 977.1
pH .%
Chloride (ag/L) 4
Sulfate(mg/L) 26
Carbonate(sg/L) (0.5
Bicarbonate(ng/L) 128.6
Nitrite(sg/L) ( 0.05
Nitrate(mg/L) 86.8
Calciun(ag/L) 102
Magnesius (ag/L) 3.9
Sodius (ag/L) 19.4
Nolybdenus (ng/L) € 0.05
Potassius(sg/L) 1.24
Strontius (eg/L) 0.212
Lithius(ag/L) {0.03
Vanadiun(sg/L) ( 0,050
Kardness (sg/L,CaC03) 493
Oxidation-Reduction Poteneial (sv) 298

201-SP-B19A-G-38¢ Conductivity (uMhos/ce) 7368.4
pH .17
Chloride(mg/L) ez.1
Sulfate(mg/l) 57
Carbonate (mg/L) (0.5
Bicarbonate(sg/L) 251.6
Kitrite(mg/L) 0.06
Kitrate (ag/t) 870
Calcius(mg/L) 951
Nagnesius(sg/L) 250
Sodius(sg/L) 284
Molybdenus (sg/L) € 0.05
Potassius(mg/L) 3.54
Strontius(mg/L) 2.57
Lithiua(eg/L) 0.22
Vanadius (sg/L) 0.064
Rardness (ng/L,CaC03) 3448
Oxidation-Keduction Poteneial(av) 336

PRGE 5 OF 7
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ENVIRODYNE
ENGINEERS

REPOKT OF ANALYSIS

CLIENT: Mr. Jack Blanke REPORT DATE: Novesber 24, 1986
Bechtel Mational, Inc. SANPLE AMALYZED: 13 Mater Samples

Post Office Box 330
Oak Ridge, TN 37830

DATE RECEIVED:  October 1, 1986

PROJ. ¥: 3060-00354 p.0. &:

SAMPLE ANALYSIS RESULT

-3 314234 L. ;:==°-=-" EESS2S2ST

201-SP-GNi11-G-386 Conductivity (ulhos/ce) $597.9
pH 7.9
Chloride(sg/L) 2.8
Sulfate(sg/L) 12
Carbonate(ag/L) (0.5
Bicarbonate (sg/L) 295
Nitrite(mg/L) (0,05
Nitrate(sg/L) 4,13
Calcium(mg/L) 61.3
Magnesius (ag/L) 30.7
Sodius(sg/L) 10.4
Molybdenus (ag/i) T(0.05
Potassius{nt/L) 3.76
Strontius(sg/L) 0.116
Lithius{mg/L) (0.03
Vanadius(eg/L) ¢ 0.050
Hardness (sg/L,CaC03) 438
Oridation-Reduction Poteneial(sv) 297

201-5P-p23-G-386 Conductivity (ulhos/ce) 7352.8
pH 8.18
Chloride(ng/L) 1.7
Sulfate (ag/L) 13
Carbonate(sg/L) (0.5
Bicarbonate (mg/L) 365
Nitrite(wg/L) € 0.05
Nitrate(ag/L) 1.10
Calcius(mg/L) 47
Kagnesius (ag/L) S3.1
Sodium(mg/L) 26.3
Folybdenus (ma/L) ¢ 0.05
Potassius{(ag/L) 0.94
Strontiua(sg/L) 0.210
Lithiua(mg/L) ¢ 0.03
Vanadius(ag/L) ¢ 0,050
Hardness (ag/L,CaC03) 340
Dridation-Reduction Poteneial (ay) 300

PRGE 6 OF 7
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ENVIRODYNE
ENGINEERS

REPORT OF AWALYSIS

CLIENT: Mr. Jack Blanke REPORT DRTE: Novesber 24, 1986
Bechtel Mational, Inmc. SARPLE ANALYZED: 13 Water Samples
Post Office Box 350
Oak Ridge, TN 37830

DATE RECEIVED:  October 1, 1986

PROJ. #: 3060-00304 p.0. &

SANPLE ANALYSIS RESULT

SESTISSET L 3 EBSS=TZESC ) -t 3

- 201-5P-B11-G-38¢ . - Conductivity(uRhos/ce) 450.0

pH 8.11
Chloride(sg/L) 6.8
Sulfate(ag/L) 38
Carbonate (/i) (0.5
Bicarbonate (mg/L) 260.4
Nitrite(ag/L) ¢ 0.05
Nitrate (ag/L) 1.50
Calcaueiag/L) 61.9
Magnesiunisg/L) 34.5
Sodium(ng/L) 11
Nolybdenus (sg/L) € 0.05
Potassius (mg/L) 1.18
Strontium(sg/L) 0.103
Lithius (ag/L) { 0.03
Vanadiua(sg/L) ( 0.050
Hardness (ag/L,CaC0d) 286

Oxidation~Reduction Poteneial (av) 268

fttacheent I "STANDARD CLAUSES" is included herein by reference.

APPROVED:
PRGE 7 OF 7
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E“\C{:IE\J%EEFS\'E ATTACHENT 1 - STANDARD CLAUSES

ENVIRODYNE ENGINEERS, INC.

CLIENT: Bechtel National, Inc. REPORT DATE: Ncvember 24, 1386

The testing services provided herein have been performed, findings obtained,
ard reports prepared in accordarce with generally accepied testing laboratory
principles and practices. This warrenty is in lieu of all other warrenties,
e1ther expressed or implied.

These tests were conducted in accordance with the standards and procedures
epecified. Interpretations of the results should take into acccunt that
there is a gererally recognized and accepted degree of error asscciated with
these and all labcratory analytical tests.

These analyses have been made (tests performed) and report prepared based
ucon the specific sample(s) provided to us by the client or his/her
representative for testing. Me assume mo responsiblity for variations in
guality, composition, appearance, perforsance, etc. or any other feature of
similar subject matter produced, marufactured, fabricated, etc. by persons
or under conditions cver which we have mo control.

Samples will not be held by the laboratery for more than 60 days after the
date of receipt. Any extemsion of this tive must be evidenced by written
agreemert between the laboratory and the client.

This REFORT OF ANALYSIS is furnished in strict confidence for the exclusive
use of the client ard his/her representatives, and mo distridution of all
or part of the report shall be made to third parties without the prior
written approval of Envirodyne Engineers, Imc, (EED).
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12167 Lackiand Roaa,
St Lours, Missouri 6314

(37147 434-6906C

REFORT OF ANALYSIS

N
B ENVIRODYNE
ENGINEERS
CLIENT: Environmental Supervisor

FUSRAP

Bechtel Natiomal, Inc.

P.0. Box 350

Oak Ridge, Tennessee J7830

REFORT DATE:
SAMPLE ANALYZED:

Novesber 17, 1986
2 Samples for radiological
analysis

DATE RECEIVED:  October 8, 1986
PROJ. §: 3060-00354 P.0. #: 14501-201-8C-174
SAPLE
SAMPLE DATE
201-5P - {1986) PARAMETER VALLE
o 3 f————— 1 F——————
B11-6-0386 10/6 BROSS ALPHA, pCi/) {2
6ROSS BETR, pCi/l 6 ¢/-3
TOTAL URANILM, =g/l 0.002
RADIUM 226, pCi/l (0.6
URANIUM 234, pCi/l 1.72 +/- 0.31
URANILM 235, pCi/l 0.07 +/- 0.03
LRANILM 238, pCi/l 0.50 +/- 0.20
B17-6-0386 10/6 BROSS ALPHA, pCi/l {2
BROSS BETR, pli/] 28 +/- &
TOTAL URANIUM, mg/l 0. 006
RADILM 226, pCi/l (0.6
URANILM 234, pCi/l S.00 /- 1.70
URANIUM 23S, oCi/) 0.20 ¢/~ 0.10
URANIUM 238, pCi/l 1,35 ¢/- 0,20

— -

APPROVED: — =

PAGE | OF 1
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ENVIRODYNE 12161 Lacklanq Rooq,
ENGINEERS it S

REFORT OF ANALYSIS

CLIENT: Environmenta] Supervisor REPORT DATE: October 27,1986
FUSRAP SAMPLE ANALYZED: 11 groundwater sample for
Bechtel National, Inc. radiolegical anmalysis.
. P.0. Box 3N
3 Oak Ridge, Tennessee 37830 DATE RECEIVED:  Septesber 23,1986
' PROJ. #: 3060~00354 METHODS USED: Done by CEP using EPR-
‘ P.0. §: Approvable methodologies.
¢ SAMPLE
SAMPLE DATE ,
: 201-5P-6M 11986) PARPETER VALUE
12-6-00386 - - 9/20 BROSS ALPHR, pCi/l (2
. 6ROSS BETA, pCi/l (3
; TOTAL URANIUM, =g/1 0. 003
' RADIUM-226, pCi/l (0.6
) 14-6-00386 9/20 BROSS ALPHR, pCi/l 10 +/- 5
i BROSS BETR, pCi/l 6+/-3
TOTAL URANIUM, ®g/] 0. 003
i RADIUN-226, pCi/l 2.2 ¢/- 0.8
' 13-6-00386 9/20 BROSS ALPHA, oCi/) 10 +/- 7
. 6ROSS BETA, pCi/i 8 +/-3
i TOTAL URANIUM, mp/) 0.003 .
' RADIUM-226, pCi/l 2.0 +/- 0.6
‘ 10-6-00386 9/20 BROSS ALPHR, pCi/l 12 +/- 1
: GROSS BETA, pCi/l 8 +/-3
TOTAL URANIWM, wg/} 0. 007
4 RADIUM-226, pCi/) 3.3 +/- 0.6
' 18-6-00386 9/21 BROSS ALPHA, pli/l 19 +/- 9
GROSS BETA, pCi/l 23 +/- &
TOTAL URANILM, mg/1 0.011
RADIUM-226, oCi/l 5.3 /- 0.9
15-6-00386 9721 BROSS ALPHA, pCi/) (2
BROSS BETA, pCi/l 4 +/-3
TOTAL URANILM, mg/l 0. 008
RADIUM-226, pCi/l (0.6

g PASE | OF 2
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ENVIRODYNE
ENGINEERS
REPFPORT OF ANALYSIS — PFPAGE 2
CLIENT: Envirormental Supervisor 3060-00354
FUSRAP
Bechtel National, Inmc.
P.0. Box 330
Oak Ridge, Tennessee 37830
SAMPLE
SAMPLE DATE
201-SP-6M (1986) PARAMETER VALLE
ESSTSSIES EZZEI TSRS
7-6-00386 8/21 BROSS ALPHAR, pCi/l 14 4/- 8
o - BROSS BETAR, pCi/l 15 ¢/- 3
TOTAL URANIUM, =g/l 0.011
RADIM-226, pCi/} (0.6
9-6-00386 9/21 BROSS ALPHR, pCi/l 6 ¢/-5
GROSS BETR, pCi/l S¢-3
TOTAL URANILM, =g/l 0. 006
RADIUM-226, pCi/] { 0.6
1-6-00386 8/21 BROSS ALPHR, pCi/l 25 ¢4/-9
6ROSS BETA, pCi/l 18 +/- &
TOTAL URANILM, =g/l 0.011
RADIUM-226, pCi/} 3.5 ¢/- 0.8
6-6-(0386 9/21 BROSS ALPHR, pCi/l (2
6ROSS BETA, pCi/l 13 ¢/- 3
TOTAL URANIUM, mp/1 0. 004
RADIM-226, pCi/] {0.6
21-6-00386 9/20 BROSS ALPHR, pCi/l 9 +/- 4
6ROSS BETA, pCi/l 12 4/~ 3
TOTAL URANILM, mg/l 0. 026
RADIUM-226, pCi/) (0.6

APPROVED:
PRGE 2 OF 2
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CUSTOMER
ATTENTION

ADDRESS
CiTY

W.0. NO. E-6275

_T‘raum\"ﬁ"‘a =13 -2C

Bechtel National, Inc.-Weldon Springs (WISS)
Jeff Brown

P.0. Box 350

Oek Ridge, TN 37830

<§§i

LT Ty ‘\:‘. S 250
Radiochemical analysis of water - % ‘S) o

TYPE OF ANALYSIS

N \q'_

ﬁfé ; ’1'7- .-.
‘f\ CUSTOMER ORDER uw3u§3 © 4 sameesmecever  10/2/86

ALBUQUERQUE LAPORATORY

N\
Customer Date Type of Totael Vol. ug/1 pCi/l
identification Collected Analysis ) o (m1)
201-SP-GMW2-G-386 9/30/86 Dis-Gross Alpha L270 <5
Dis-Gross Beta 2617
Dis-Uranium <5
Dis-Ra-226 0.320.1
201-SP-GWM3-G-386 - " Dis-Gross Alpha 2990 <5
Dis-Gross Beta 2018
Dis-Uranium <5
Dis-Ra-226 0.5%0.1
201-SP-GWML~G-386 " Dis-Gross Alpha k150 <5
Dis-Gross Beta <5
Dis-Uranium <5
Dis-Re-226 0.320.1 )
201-SP-GWM5-G-386 " Dis-Gross Alpha 4290 <5
Dis-Gross Beta 2148
Dis-Uranium <5
Dis-Ra-226 0.5%0.1
201-SP-GWMB-G-386 " Dis-Gross Alpha L250 <5
Dis-Gross Beta 177
Dis-Uranium <5
Dis-Ra-226 <0.1
201-SP-RP1-W-386 " Dis-Gross Alpha Lo0o 19040
Dis-Gross Beta 9112
Dis-Uranium k1
Dis-Ra-226 576
201-SP-RP2-W-386 " Dis-Gross Alpha 2870 590450
Dis-Gross Betsa 250220
Dis=-Uranium 130
Dis-Ra-226 Lok
201-SP-RP3-W-386 Dis~Gross Alpha 3810 230%50
Dis-Gross Beta 410230
Dis-Uranium 130
Dis-Ra-226 120210
] REPORTED VIA TELEPHONE A JAGE; OF  PAC .
; £ . 11/12/8¢
i ¢IVIA Eberline / ¢, W
Thermo Analytical inc. oar
7021 PAN AMERICAN FREEWAY, N.E. GA-:T;VENY Rod Melgard, Mgr.

|

ALBUQUERQUE, NEWMEXICO 87109
PHONE (505 345-3461




ALRUQUERQUE LABORATORY

GVA

e

CUSTOMER Bechtel National, Inc.-Weldon Springs
ATTENTION Jeff Brown
ADDRESS P.O. Box 350
- cITY Oak Ridge, TN 37830
{ v.0. NO. E-6243 .

Y
C
L
REPORT OF ANALYSI
Total Uranium, Gross Alpha, Beta, Isotopic = 23-121 RS
rveeor anaLvss  Uranium, Radium-226 in water CUSTOMER ORDER NUMBER sameLEsmeceivED 9/26/86
Customer Date g Type of ug/1 pCi/l
Identification Collected i Analysis
B-4 9/19/86 Uranium 28
Gross Alpha 1619
Gross Beta 015
U-234 8.5+0.7
U-235 0.40.2
U-238 7.3£0.7
Ra-226 <0.3
}
!
‘ oy
! D
i c \ \\) -
Re
%
}
| REPORTED VIA TELEPHONE 10/1/86 by AR N ; PAGE 1 of paGEl
. ' ‘ . 10/1/86
1 fIVIA Eberline /( W
Thermo Analytical Inc. APPROVED 8Y Rod Melgard, Mgr. DAY
1 7021 PAN AMERICAN FREEWAY, N.E. G-1%
ALBUQUERQUE, NEW MEXICO 87109

PHONE (505) 345-3461
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CUSTOMER  Bechtel National, Inc.-Weldon Springs a?n .
ATTENTION Jeff Brown ‘g
ADDRESS P.0. Box 350 ﬂtCEthDUEcio 1985 &S
’ CTY Oak Ridge, TN 37830 YT
' W.0.NO. E-635L4
| REPORT OF ANAL
Radiochemical analysies of water . 3 , 23-831
- YR OF ANALYRS . . OASTOMER ORDER MUMBSR 9 i,  saweesmeceveo 10/29/86
'PARTIAL REPORT
Customer Date Type of Total Vol. ug/1 pCi/1
identification Collected _ Analysis . (xnl) . -
POT-R-WE-0-QO3BE—97/26/86——Urumtum —ir230 T
—pH—F3s -Ra—£86 060t
Fh—P36
201-SP-B11-G-Q0386 10/6/86 Uranium . 3520 <5
pH T.02 .. ... Rea-226 0.3:0.1
Gross Alpha 1525
Gross Beta 2216
201-SP-B17-G-Q0386 10/6/86 Uranium 3570 T
pH 7.10 Ra-226 0.6£0.1
Gross Alpha <15
Gross Bete . 7629
, W-R-W-6-Q-386—9/26/86—VYranium 256 —<5 ' .
| eH TR Re-226 0+330+1- )
- Th=230 <63
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CUSTOMER  Bechtel Netional, Inc.-Weldon Springs ?ﬂ
ATTENTION
! Jeff Brown
ADDRESS
ciTy P.0. Box 350 _
WO N Oa}6{ Ridge, TN 37830 Y -
T E=6275 '
| REPORT OF ANALYSIS
'-‘f“agz-@"«-— s N
1 TYPE OF ANALYSIS ' mnenonosn NUMBER © SAMPLES RECEIVED
Customer Date Type of Total Vol. ug/1 pCi/l
Identification Collected _ Analysis (m1) e '
: 201-SP-B2-G-386 9/30/86 Dis-Gross Alpha k290 1146
o Dis-Gross Beta o7
] Dis-Uranium 26
i Dis-Ra-226 . 0.6:0.1
i 201-SP-B19A-G-386 " Dis-Gross Alpha 4360 <5
i Dis-Gross Beta <5
Dis-Uranium 5
? Dis-Ra-226 0.2%0.1
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Department of Energy
Oak Ridge Operations
Weldon Spring Site
Remedial Action Project Office
Route 2, Highway 94 South
St. Charles, Missouri 63303

January 17, 1989

ADDRESSEES
HYDROGEOLbGIC INVESTIGATIONS SAMPLING PLAN

Enclosed is Revision 0 of the "Hydrogeologic Investigations
Sampling Plan" for the Weldon Spring Site. This plan has
been revised to address comments received from U. S.
Environmental Protection Agency and the Missouri Department
v of Natural Resources as indicated in the "Responsiveness
{ Summary", also enclosed. '

Sincerely,

52 G2 s

R. R. Nelson

Project Manager -
Weldon Spring Site
Remedial Action Project

Enclosures:
As stated




LIST OF ADDRESSEES FOR LETTER DATED JANUARY 17, 1989

Ms. B. Katherine Biggs, Chief (3)
Environmental Review Branch
U. S. Environmental Protection
Agency
Region VII
726 Minnesota Avenue
Kansas City, Kansas 66101

Mr. David E. Bedan . (3)
Division of Environmental Quality
Missouri Department of Natural

- . Resources

Post Office Box 176 4
Jefferson City, Missouri 65102
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